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— SPECTRUM 


_ 280 USING MENTA 


DISTRIBUTION —ZX81 


NASCOM 
MICRO-ED REVIEW 


DIGITAL INPUT/OUTPUT 
FOR THE BBC MICRO 


MING A HAND 
INT TERMINAL 


COMPUTER AIDED 
ial DESI 


JRS SOFTWARE 


19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU 


TELEPHONE WORTHING 65691 (Evenings and Weekends only) 
f “uae ee pales As reviewed in’ YOUN COMPUTER’ 
I GAMES PACK ~ Beat this for value! 5 » 1a programs PLUS 2 « ti ereqrome ER March, 1982 
fl 3-D Battie (M/code-1K) in space + down 16K RAM PACK 
City Bomb (M/code-1K) Destroy the Duslonye and land yout Bla aa £29. 95 ($59. .95) 


Quite simply the best availab 
+ FREE ‘Alien Attack’ (7K-M/Code) 
on cassette — value £6.76 


Warp Wars (Basic & M/code-16K) — + 


Snake (Basic-16K) 


(395 


SHARP ()7EREE PROGRAMS £475 eit 


An ESSENTIAL addition to your 1K RAM ZX81 (or 2X80 BK ROM) 


Se een rouinne ten? Ciiheointe ee ee Fully built, tested and guaranteed. 
e Uses existing power supply (min 
MZ-80B C-32 at é t : er ae alors 600 m.a) 


Compatible with printer 


se a . 7 z : —_ — No wobble problems. 
fe pndiver.ung) a preived.ir Gold plated edge connector for 
9 th perfect contact with your 2X81 


Normally despatched within 

10 days of receipt of your order, 

ams AND NOW — 64K RAM PACK 

¥ £4.95 101 ' ‘ ¢ ve P Same quality as the 16K to give 
ity massive memory to your 2X81 


£3.96 (97.90) for cassette 


£62.96 ($125) 


(WEW GRAPHICS TOOLKIT (Another masterpiece by PAUL HOLMES) 


22 exciting MACHINE CODE routines that give you contro/ over your screen as never before | 
"ACORN (ZX81 - 16K RAM ONLY) 
o AW dr + delere: A SCROLL facilities 


a REM UPSCROLL 
ent DOWNSCROLL Scroll your screen in the 
RIGHTSCAOLL direction indicated 


LEFTSCROLL 


PERIPHERALS ADD-ONS PROGRAMS ienehicdeantiell tn nth 
AVAILABLE EX-STOCK 


Fills your screen by your specified character 
When for 


cte 
of your background, without deleting it 


SEARCH AND REPLACE will search the screen for 
every occurence of the character you specify and 
replace it with your new character 


SURBITON COMPUTER SHOP ON THE AS. “ sees . : ‘ = ie : Seedltes Ceased ee or tactangle trom: your 
KINGSTON-BY-PASS, 230 TOLWORTH RISE SOUTH, sauresicban sane SUPER FAST rapors Smal pad @habucs 


uP your RAM, and then your own program (or key in 
/ Alter yo t PRINT position in 3 new one), GRAPHICS TOOLKIT uses only 2K of 
TOLWORTH SURBITON SURREY - pat the direction indicated your RAM and that includes space to load the 
’ ’ . RIGHT programmers TOOLKIT described above (16K 


RAM version) 
EDITPRINT Moves next PRINT position to first erie. 


edit line 


WATFORD’S LARGEST 


NASCOM 


DEALER 


We offer the complete range of fully Please send me details and price list 
assembled systems as well as kits, plus i 
additional memory cards — !O Boards — 
Single Stroke Dual Disc Drives — Monitors, 
etc. 
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We provide complete software support 
including bespoke programming by our own 
programms. 


The satisfied client is the most important 
factor for our company and we enjoy using our 
breadth of experience to arrive at a solution 
suited specifically to each individual client or 
customer. 


or telephone to place an order during shop hours to: 


Watford (0923) 40601 or 44057 


Send to The Computer Centre, Watford Ltd. (Dept. ECM) 
150 High Street, Watford, Herts. WD1 2EN 
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SPECIAL F REE Exclusive 
OFFER Special Offer 
E & CM/ £ lotr 
RF AD ON! WATFORD oa 
a ELECTRONICS gos 
16K 
RAM CARD 


THE FIRST FULL FEATURED COLOUR 
COMPUTER AT UNDER £200!! 


7YYrrf 


6 
3 48 
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FEATURES 
*Sound *Colour *5K Memory Expandable to 27K *Standard 
PET Basic *Full size typewriter Keyboard *Graphics *Plug-in 
memory expansion *Low-priced peripherals. 


SPECIAL OFFERS AVAILABLE WHEN ORDERING YOUR VIC 20 
COMPUTER 
3K RAM CARTRIDGE FREE 


or 8K RAM CARTRIDGE £32.95 inc. VAT 
or 16K RAM CARTRIDGE £54.95 incl. VAT 


PLUS FREE GAMES TAPE WITH 
EVERY CASSETTE DECK ORDERED 


THE FOLLOWING ITEMS NOW AVAILABLE 


vie _ pepiisoine Computer QO ee We oda 
ata Cassette Deck 0 £44.95 incl. P . . 
VIC 3K RAM Cartridge © £29.95 intl. VAT Designed especially to fit the ZX81. 
ve SA Ra co Bees bet it 
artridge Oo -95 incl. . 
VIC Joystick Control . £7.50 incl. VAT The plug-in card comes uncased, completely 
Arfon VIC Expansion Unit O £97.75 incl. . 
Machine Code Monitor Cartridge 0 £34.95 incl. assembled and on glass-fibre pcb. 
Adela No Bab e a eee incl. 
“Avenger” ames Cartridge O £19.95 incl. F ‘ Fy . 
“Super Slot” ROM Games Cartridge 0 £19.95 incl. Each unit is fitted with a gold-plated edge 
“Alien’’ ROM Games Cartridge 0 £19.95 incl. 
“Super Lander” ROM Games Cartridge 0 £19.95 incl. connector. 
“Road Race” ROM Games Cartridge 0 £19.95 incl. 
Introduction to Basic (Part |) 0 £14.95 incl. 
Carriage & Ins. on items marked* 0 £3.45 incl. VAT Orders to: 


16K RAM CARD Special Offer, 
All prices Subject to Manufacturers Price Changes Watford Electron ics, 
437 Stoney Stanton Road, 33/35 Cardiff Road, 
Coventry, CV6 SEA WATFORD, 
si ie ec One 16K RAM Card per order only. 
Please supply one 16K RAM Card. 
| have enclosed £20.45 which includes VAT/p. & p. 


Please charge my Barclaycard/Access No. 


LEME IEE ES ES Ei 


Or telephone order. ECM 7/82 
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School Software 


Memory 
Expansion 
service 
By Post 


A 2K ZX8I is many more 
times more useful than the 
standard IK as now approx. 
1,100 characters of pro- 
gramme can be stored and still 
leave room for a full display. 
The installation of a2K RAM 
chip involves the disassembly 
of the computer and some 
soldering (see E&CM Jan 82), 
as many owners do not feel 
confident to carry out this task 
— Bolton Electronics are 
offering to do this for them. 
To avail of this service, 
simply send the computer to 
Bolton Electronics at the 
above address. The inclusive 
charge for this service is £14.95 
which includes the 2K RAM 
chip, the necessary sockets etc., 
testing and the return postage. 


Alternatively the parts and 
full instructions can be supp- 
lied for £10.35 inc. V.A.T. and 
postage. 


Competition 


Transam Computers and 
Hutchinson Education an- 
nounce a new microcomputer 
software competition aimed at 
primary and secondary school 
teachers. Prizes totalling 
£1,750 will be awarded to the 
first twelve winners with 
guaranteed publication of win- 


- ning programs. Royalties will 


be paid to authors and all 
copyright fully respected. 
Prime Programs is a joint 
venture of Transam and 
Hutchinson Education. One 
of its main objectives is to 


encourage the production of 


high quality educational soft- 
ware and, accordingly, high 
standards of programming, 
robustness and documenta- 
tion will be looked for. 
Equally, the educational value 
of the programs will be a 
central consideration. 

Entry forms giving full 
details are available from 
‘Prime Programs’ 17 Conway 
Street, WIP 6JD. The closing 
date for the competition is Ist 
July 1982 and prize winners 
will be announced in Autumn 
1982. 


Prime Programs also hope 
to publish a book of listings of 
the 40 best programs submit- 
ted other than prize winners. 
This will be in addition to 
individual winning programs 
which will be published sepa- 
rately. 

Where possible, all winning 
programs will be available to 
run on a variety of different 
microcomputers. 

The competition is planned 
as an annual event. 

It is hoped that primary 
schools will enter programs 
this year but Graham Clifton 
said ‘We expect that sub- 
stantially more — primary 
schools will have microcom- 
puters in 1983 and we are keen 
to include as many schools as 
possible.’ 

Further — information _ is 
available from: Bob Osborne 
at Hutchinson Education 17 
Conway Street, London W1P. 
6JD. (01-387 2811) 

Graham Clifton at Transam 
Computers Ltd, 59-61 
Theobald’s. Road, Holborn, 
London WCI. 

(01-405 5240/2113) 


Acorn 
ADD-ONs 


An E&CM reader is making 
available to other Acorn users 
a range of ready assembled 
peripherals The new equip- 
ment consists of a sound 
generator which is available 
with either 1,2 or 3 AY-3-8910 
sound chips, built in amp and 
speaker and up to 6 eight bit 
I/O ports. There is also an 8 
way joystick with 4 extra push 
buttons which plugs into one 
of the sound generators ports 
(up to six joysticks can be used 
simultaneously with the largest 
sound generator model) or 
into a joystick port adapter 
which uses the ports of the VIA 
in the ATOM. (The joystick 
port adapter can also be used 
as 2 general I/O ports with 
handshake) The joystick will 
also plug directly into the 
Technomatic ZX80/81_ user 
port. A more powerful 5V 5A 
power supply is available with 
or without mains supression. 


For more information send 
a SAE to: R_ Shillito, 5 
Ingarfield Road, Holland, 
Clacton, Essex, COIS SXA. 


KEYBOARD 
FITS ONTO 


ZX81 


Kempston Electronics are launching a 
novel keyboard for the 8! which fits directly 
in place of the existing touch sentitive 


keypad. 


The keys are mounted ona p.c.b., which 
is finished in the same colours as the ZX8 1. 
To attach the new keyboard the touch 
sensitive pad is simply peeled off and the 
new full size board is dropped into place. 
The p.c.b., is an exact fit and a mnbbon cable 
is used to attach the keyboard to the ZX81. 

The keyboard is sold as a kit and can be 
from Kempston 
Electronics, 50 Adamson Court, Hill- 
grounds Road, Kempston, Bedford. 


obtained directly 
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COMPUTER PRODUCTS 


New Ethernet 
Development 
Tools 


Thame Systems Limited the 
distributor for Ungermann- 
Bass has just released details of 
a new Network Configuration 
Facility (NCF-2). The system 
consists of a 5 Megabyte 
winchester disk housed to- 
gether with a | Megabyte 
floppy diskette unit and intel- 
ligent controller having an 
IEEE 488 interface. 

' The NCF-2 is connected to 
Net/One by plugging into a 
6412 application processor 
board which can be fitted into 
any Network Interface Unit 
(NIU2A). 

By using a Whitesmiths C 
compiler it is possible to 
produce non-standard soft- 
ware modules for applications 
not covered by _ standard 
Net/One software. 

The standard operating 


system used by the NCF-2 is 
CP/M and whennotinuseasa 
Network Development Tool 
the NCF-2 may be accessed by 
privileged users who can run 
standard CP/M based soft- 
ware packages. 

Enhancements to Net/One 
software mean that diagnostic 
functions can be invoked from 
the NCF-2 even by remote 
telephone connection if de- 
sired. 

At startup or when adding 
additional equipment to the 
network, the NCF-2 is used to 
provide the various pro- 
grammes and Network Inter- 


face Unit definitions which are 
down-loaded into each N.I.U. 
After receiving their pro- 
gramme load each N.I.U. is 
able to operate without further 
reference to the NCF-2. 
The NCF-2 contains all the 


information required to 
restore the Network in the 
event of a complete power 
failure. It also provides secu- 
rity checks in the event of an 
illegal user attempting to 
connect to Net/One. 

For further information 
contact Ron Davis, Thame 
Systems Limited, 084 421 
5471. 


DOS for 
Nascom 
Users 


A complete disk operating 
system designed specifically 
for the Nascom 1,2 and 3 
microcomputers has_ been 
introduced by Gemini Micro- 
computers Limited. 

Called PolyDos, the system 
is fully compatible with 
existing software written for 
NAS-SYS | or 3, which means 
programs can be saved on disk 
without any changes. Instal- 
ling PolyDos requires no 
hardware modifications; how- 
ever the Nascom must have a 
minimum of 48K RAM and 
use either a GM8 15 floppy 
disk system with a Gemini 
GM8 09 floppy disk controller 
card, or a Gemini GM805 
floppy disk system. Different 
PolyDos versions are available 

- for the two systems. 
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Under PolyDos the GM815 
disk system supports both 
double sided single density and 
double sided double density 
giving 175K Band 315KB total 
storage per drive, respectively. 
The GM805_ system will 
support only single density 
format. Single density disks, 
however, are interchangeable 
between the two systems. 

The PolyDos system in- 
cludes a 4K Disk BASIC 
extension program, a disk- 
based editor and an assembler. 
An extension to the Nascom 
ROM BASIC, Disk BASIC 
will run existing BASIC pro- 
grams without modification. 
The disk assembler, PolyZap, 


is probably the most advanced ° 


assembler ever written for the 
Nascom. Features include 
conditional assembly, multiple 
input files, and referencing of 
external symbol table files. 
Three utility programs are 
supplied with PolyDos at no 
extra cost: SuperZap, 
FORMAT, and BACKUP. 
SuperZap allows editing of 


sectors on a disk. Sectors are 
displayed in hex and ASCII 
and, by moving the cursor, 
bytes to be modified can be 
selected. The program called 
FORMAT will format and 
verify disks. BACKUP allows 
the user to make back-up 
copies of disks, as well as 
enabling disks to be converted 
from single to double density 
format and vice versa. 

PolyDos is supplied as a 
system disk and two 2708 
EPROMS. The documen- 
tation is divided into five 
manuals: user’s guide, system 
programmer’s guide, editor 
manual, assembler manual, 
and Disk BASIC manual. The 
complete PolyDos package 
costs just £90 plus VAT and is 
available from any Micro- 
Value dealer. 


For further information 
contact David Neal at Media 
Marketing Services Ltd on01- 
437 8146 or John Marshall at 
Gemini Microcomputers Ltd 
on (02403) 28321. 


ZX99 
Automatic 
Tape Drive 
Controller 


Data-Assette are launching 
the first of their hardware add- 
ons for the ZX81, which slots 
into the expansion board still 
allowing use of the ZX Printer 
and 16K RAM pack. 

The ZX99 is the logical 
extension to the ZX81, giving 
it real data-processing power. 
Business systems, word proces- 
sing and information retrieval 
all now come within reach, 
making your ZX8I a fully 
fledged information handling 
system — and that’s what 
computers are all about. 

Under full software control, 
you can handle up to four tape 
recorders at once, (two for 
loading and two for saving), 
through their ‘remote’ sockets. 
The unit enables you to use 
tape storage to hold data files 
— not just programs — up to 
200K bytes on a single cassette. 

This is achieved through 
powerful USR commands in 
the ZX99’s Tape operating 
system held in its own built in 
ROM. The recording formatis 
totally matched to the ZX81, 
so there are no compatibility 
problems, you can even use the 
ZX99 to make directory list- 
ings of your ordinary program 
storage tapes. It also features a 
full tape to tape copy program 
evoked by a single USR 
command. 

As if this were not enough, 
the ZX99 also provides you 
with a (RS232C) serial output 
interface, that allows you to 
drive one of the wide range of 
printers that accepts the stan- 
dard ASC11 data. (If you 
already own a ZX printer, the 
system is fully compatible). 

With its combination of 
data storage and printer drive 
the ZX99 gives your ZX8] all 
the extra capabilities that it 
needs. 

For further information 
contact: 

Data-Assette, 

44 Shorotan Street, 
London NWI. 
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MicroValue Represent The 
Serious Computer User 


Anyone serious about putting 
their computer to meaningful 
use will wish to expand the 
system and may well find their 
local computer store unable to 
assist for a variety of reasons. 

A new idea launched by a 
group of independent com- 
puter shops is collaborating to 
provide customers with the 
benefits of the multiples, i-e., 
bulk purchase discounts and 
uniformity of product and, in 
addition, service. MicroValue 
is quite novel since it is neithera 
franchise network nor a single 
company. There are parallels 
to be drawn between Micro- 
Value and,say, Photomarkets, 
which operates a similar basis. 

The marketing — strategy 
draws strength from numbers, 
however with MicroValue it 
goes further since each dealer 
undertakes to handle repairs 
and enquiries on advertised 
products irrespective from 
which MicroValue outlet they 
were purchased. This is no 
mean offer since the group 
decided to throw out the 
normal 90 day warranty on 
computer equipment and give 
a full 12 months warranty on 
all built systems and_peri- 
pherals. 


Dedicated Dealers 

The refreshing aspect of 
MicroValue is that all the 
members are dedicated to 
furthering computing. That is 
not to say they don’t sell other 
products, since many do, but 
computers are not in their 
shops because they are 
fashionable. They are there 
because the dealer believes in 


them and has grown up with 
them. 

As testimony to this claim is 
the example shown by Micro- 
Value dealers prior to the 
group's inception. The original 
dealers (there are a couple of 
recent additions) were all 
suppliers and devoted fol- 
lowers of Nascom Microcom- 
puters. When that company 
ran into difficulties customers 
who had bought Nascom 
equipment with a view to 
expanding it faced an uncer- 
tain future. No-one knew that 
Lucas Logic would eventually 
buy Nascom Micocomputers, 
so there was, understandably a 
fair degree of despondency 
among dealers and _ users. 
Being one of the first truly 
British micro __ pioneers, 
Nascom had a considerable 
loyal following. 

The original MiroValue 
dealers could have dumped 
this following and switched to 
other micros for there were 
many around at this time and, 
indeed. some of the dealers 
were already selling Sharps 
and other machines. Instead, 
they banded together and 
resolved to continue adver- 
tising as well as developing 
compatible expansion boards. 
From that resolution came the 
idea to pool advertising funds 
and adopt acommon market- 
ing policy. For several months. 
the joint advertisements 
appeared under a Nascom 
headline but as more and more 
of the dealers’ own boards and 
software came on stream it 
became inappropriate toapply 
the Nascom name and a new 
umbrella title was sought. 
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New Name 


The search ended with an 
agreement on the name Micro- 
Value, which was promptly 
registered much to everyone's 
surprise that no-one else had 
thought of such an obvious 
name before. Although each 
member dealer adopted the 
name, they continued to 
maintain there own idenitities 
and independence but have 
remained loyal to the original 
concept of promoting and 
developing Nascom compat- 
ible products. This has now 
blossomed into a concerted 
effort to establish a British bus 
standard, known as 80-BUS, 
which encompasses not only 
Nascom products but also 
those of Gemini Microcom- 
puters, — a British company 
which last year launched the 
MultiBoard system. 


Modular Systems 
Approach 


MultiBoard is a modular 
board system employing the 
80-BUS for interconnection 
between modules. Multi- 
Boards are available only 
through MicroValue dealers 
as are a number of other 80- 
BUS boards developed by the 
dealers themselves. Other 
British manufacturers such as 
Arfon Microelectronics, Win- 
chester Technology, Quantum 
Computer Systems, Microde 
Process Control Systems, E V 
Computing (also a Micro- 
Valve dealer) and 10 Systems 
have added boards to bring the 
available range to over 20 and 
growing. 

Because each dealer has 
total independence over its 
product range, although it 
must be able to offer products 
advertised. customers have 
access to a variety of equip- 
ment including other micros, 
especially Z80 based machines. 
and peripherals. There is, 
however, a high degree of 
peripheral and media contin- 
uity among dealers because of 
the advantages of bulk pur- 
chasing. Among recent addit- 
ions to the MicroValue reper- 
toire are the Gemini Galaxy-1 
and Quantum 2000 CP/M 
disk based microcomputers. 


Both are built and tested 
systems using MultiBoard 
modules and, hence, the 80- 
BUS bus structure. 

New 80-BUS boards include 
a powerful Z80 CPU board 
with 64K of on board dynamic 
RAM: IEEE 488 board; A/D 
conversion board: 32K Static 
RAM board; an_ intelligent 
colour board; and_ several 
others. 


MicroValue Dealers 
Bits & PCs 

4 Westgate, Wetherby, 

W. Yorks 

Tel: (0937) 63774 


Computer Interfacing & 
Equipment Ltd. 

The Micro-Spares Shop, 
19 Roseburn Terrace, 
Edinburgh EH12 5NG 
Tel: (031) 337 5611 


ElectroValue Ltd 

28 St Judes, Englefield Green, 
Egham, Surrey TW20 0HB 
Tel: (0784) 33603 


E.V. Computing 

700 Burnage Lane, Burnage, 
Manchester MI9 INA 

Tel: (061) 431 4866 


Henrys Radio 
404 Edgware Road, London 
W2. Tel: (01) 402 6822 


Interface Components Ltd 
Oakfield Corner, Sycamore 
Road, Amersham, Bucks. 
Tel: (02403) 22307 


Leeds Computer Centre 
62 The Balcony, Merrion 
Centre, Leeds. 

Tel: (0532) 458877 


Skytronics 

2 North Road, The Park, 
Nottingham. 

Tel: (0602) 4505354215 


Target Electronics 

16 Cherry Lane, Bristol 
BSI 3NG 

Tel: (0272) 421196. 
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Low-cost Big Memory Machine 


Low-cost micro-system pio- 
neer John Marshall, has 
developed a competitively 
priced micro-computer with 
an impressive specification. 

Called “Galaxy-1” the com- 
puter has been built around the 
MultiBoard system — and 
established range of micro- 
board modules developed by 
Gemini a year ago and in wide 
use by manufacturers of micro 
computer products. 

The proven hardware inc- 
ludes twin Z80 microproces- 
sors, 64K bytes of dynamic 
random access memory, two 
double density 5.25in floppy 
drives giving 400K storage per 
drive, and a detachable 59-key 
keyboard. The second micro- 
processor controls all video 
functions, thus freeing the 
entire 64K dynamic RAM for 
program execution. 

Galaxy-1 is supplied with a 
comprehensive selection of 
software including the CP/M 


2.2. disk operating system and é 
COMAL-80 — a powerful, © 


extended BASIC from Den- 
mark that features a number of 
the structures found in 
PASCAL. Gemini have also 
added a useful text editor and 
formatter called GEM-PEN, 
which offers a number of word 


Processors: 


Galaxy-1 Specification. 
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Memory: Z80-1: 
Z80-2: 

Keyboard: 

Video: 

Disk: 

Serial | O: 

Parallel | O: 

Other I O: 


ZAP — a _ Z80 editor/ 
assembler, and GEM-DEBUG 
— a machine code debugging 
utility. 

Provision for both parallel 
and serial printers via Cen- 
tronics and RS232 interfaces is 
made. A 1200 baud CUTS 
cassette interface is included as 
well as a light-pen input. The 
specially designed 59-key 
Cherry keyboard is supplied in 
a separate housing and plugs 
straight into the Galaxy-1 
main housing, as will the user’s 
video monitor. 

Galaxy-1 is available fully 
built and tested for just £1450 
plus VAT. A full specification 
and list of stockists are 
available from Gemini Micro- 
computers Ltd., Oakfield 
Corner, Sycamore Road, 
Bucks. Tel: 


Amersham, 
(02403) 28321. 


Twin ZX80A at 4MHZ 
(no wait states) 
64K dynamic RAM 
2K phantom ROM 
2K monitor ROM 
2K workspace RAM 
2K screen RAM 
2K character generator ROM 
2K character generator RAM 
64 character input buffer 
Full ASCII encoding 
59 keys 
2-key rollover 
Caps lock function 
Cursor control keys 
80 x 25 display format 
inverse video 
160 x 75 pixel graphics 
programmable character set 
programmable special functions 
2 x 5.25in drives 
400K storage per drive 
Double density 
RS232 interface 
Programmable baud rates 
Modem control signals 
1200 baud CUTS cassette interface 
Centronics parallel interface 
Light pen input 
IV P-to-P Video output 


Software included: CP M 2.2 Operating System 


COMAL-80 Structures BASIC 

GEM-PEN Text Editor Formatter 

GEM-ZAP Z80 Editor Assembler 
D G i ility 


bugging 


BBC Micro-National Service 


Centre Set-Up 


Production of the BBC Micro- 
computer is currently over 
6,400 units per month. By the 
end of July both the existing 
subcontractors are estimating 
a combined output of over 
12,000 units per month. A 
third sub-contractor has just 
been appointed who will 
produce a further 3,000 units 
per month. They will switch to 
the overseas markets when the 
backlog of sales has been 
reduced. At the moment 
production of the two 
machines is split 3 to 5 to the 
standard Model A and the 
enhanced Model B respec- 
tively. 

Model A computers are 
now delivered within 21 days 
of receipt of orders and a 
limited quantity are being 
shipped to dealers. Model B 
computers still have a backlog 
of some 12,000 units which at 
present demand will be cleared 
by the first week in August. 


ZX81 


Services Centres 

Seventy Acorn dealers have 
undertaken to provide after 
sales service and advice for the 
BBC Microcomputer. They 
are being equipped with auto- 
matic test/diagnostic systems 
and service manuals. They all 
recently attended a two day 
technical seminar in Cam- 
bridge recently. 

An agreement has now been 
finalised with Retail Control 
Systems Ltd in Middlesex to 
provide a nationwide repair 
service for all parts of the 
system as a back-up to the 
dealer or to handle repairs now 
being dealt with by Acorn 
Computers via BL Marketing. 

Retail Control Systems Ltd 
will also provide, at a very 
reasonable fee, maintenance 
contracts for all customers but 
in particular, those with sub- 
stantial installations of BBC 
computers such as schools and 
colleges. 


PROGRAM 
CRASHES 
SOLVED. 


STOP SINCLAIR RAM PACK 


WOBBLE 


Send for our sturdy 2mm 
Aluminium cradle to hold your 
ZX81 and RAM pack firmly together. 


FULLY INCLUSIVE PRICE 


SEND 
ONLY 


£5.49 


(Post & Pack etc. included) 
Please make all cheques or P.O.’s payable to: 


CALPAR ELECTRONICS LTD., 
LILAC CRESCENT, BEESTON, 
NOTTINGHAM NG9 1PX. 


AMOUNT ¢ 


ere ne rs 


QUANTITY 
REQUIRED SENT 


POST CODE 


DELIVERY 7 TO 14 DAYS. 
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ACORN PLUS! 


CONTROL UNIVERSAL LTD announce three ways 
to get a first class service on Acorn and Acord 
Compatible products. 

1. RING IN AN ORDER NUMBER — FAST 
DESPATCH. 

2. TURN UP AND COLLECT THE GOODS — 
OVER THE COUNTER SERVICE IN OUR 
SHOWROOM. 

. WRITE IN AN ORDER — FAST DESPATCH. 


If you don’t have an account you can use 
Access or Visa 
Colleges, Government bodies and large 
companies have automatic credit facilities. 


The following are normally held in stock 


ACORN 


Atom — All Atom games, books and 
accessories. 
Sytem 1 (System 2, 3 & 4 parts held in stock. 
System assembly takes 1 to 3 weeks.) 

CPU CARDS — 6502 and 6809 
VDU CARDS — 40 and 80 COLUMN 
32K DRAM CARD 
CASSETTE INTERFACE CARD 
DISK CONTROLLER CARD and DISK DRIVES 
ECONET for ATOM and EUROCARD SYSTEMS 
Ascii KEYBOARD (encoded type in enclosure) 
TWELVE BIT ANALOG CARD 
EPROM PROGRAMMER CARD 
EURORACKS and ENCLOSURES 
VERSATILE INTERFACE CARD (i/o + RS 232) 
EUROCARD FRONT PANELS. 


ACORD COMPATIBLE CARDS 


by CONTROL UNIVERSAL 
CUMEN — UNIVERSAL MEMORY CARRIER with 
& sockets for 2k, 4k or8k ROM, PROM or RAM, has 
battery back-up for CMOS. 
CUDRAM — 34k bytes of dynamic RAM: can use 
16 cards one system = 896k bytes (ready July ‘82). 
CUGRAPH — VERY HIGH RESOLUTION text and 
graphics, 256 x 512 dots, 8 colours (ready June '82). 
CUBIT, CUMOT, CUNINE. CPU Cards with 4k 
RAM + 4k PROM + VIA + Power-on restart: use 
6502, 6802, 6809 respectively. 
CUKEY — 52 key non-encoded non-enclosed 
Ascii keyboard for CUBIT, CUMOT and CUNINE. 
CUBIO — Four VIA‘s or PIA’s on one card = 80 i/o 
Channels. 
CUBAN — Eight bit analog interface — 16 analog 
input, one analog output + VIA. 


Send for detailed catalogue to 
CONTROL UNIVERSAL LTD. 


Unit 2 Andersons Court, Newnham Road, 
Cambridge, CB3 9EZ. 
_ Tel: Cambridge (0223) 358757 
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TEXAS INSTRUMENTS 
HOME COMPUTER STOCKISTS 


ABERDEEN Dixons ALTRINCHAM Boots ASHFORD 
Rumbelows BARNET Rumbelows BASILDON Rumbelows 
BASINGSTOKE Boots BATH Boots, Microstyle BEDFORD 
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY 
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons, 
Comet. Hewards Home Stores, Boots BLACKPOOL Boots 
BLETCHLEY Rumbelows BOREHAMWOOD Rumbelows 
BRADFORD Ackroyd Typewriters BRAINTREE Rumbelows 
BRENTWOOD Rumbelows BRIGHTON Gamer, Boots BRISTOL 
Dixons BROMLEY Rumbelows, Boots BROMYARD Acoutape 
Sound CAMBRIDGE Rumbelows, Dixons, Heffers 
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons, 
Computer Business Systems CARLISLE Dixons CHELMSFORD 
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows 
COLCHESTER Rumbelows CORBY Computer Supermarket 
CREWE Midshires CROYDON Boots, Dixons, Allders 
DARTFORD Rumbelows DERBY Datron Microcentre, Boots 
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows 
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas 
Instruments, Dixons, B.E.M. ENFIELD Rumbelows EXETER Peter 
Scott, Boots, Dixons GLASGOW Boots, Esco, Robox, Dixons 
GT. YARMOUTH Rumbelows HANLEY Boots HARLOW 
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD 
Rumbelows. Dixons HITCHIN Rumbelows HODDESDON 
Rumbelows HULL Radius Computers, Boots, Dixons, Peter Tutty 
ILFORD Boots IPSWICH Rumbelows KINGSTON Dixons 
LEEDS Dixons, Boots, Comet LEICESTER Dixons, Boots 
LEIGHTON BUZZARD Computopia LETCHWORTH 
Rumbelows LINCOLN Dixons LIVERPOOL Dixons, B.E.C. 
Beaver Radio, Computerworld LONDON: Balham Argos Bow 
Rumbelows Brent Cross Dixons, Boots Camden Town 
Rumbelows City Road Sumlock Bondain Clerkenwell 

Star Business Machines Curtain Road Eurocalc Ealing Adda 
Computers EC1 Argos EC2 Mountaindene Edmonton 
Rumbelows Finchley Road Star Business Machines Fulham 
Mondial Goodge Street Star Business Machines Hackney 
Rumbelows Hammersmith Dixons Hendon Futronic Holborn 
Dixons Hounslow Boots Kensington High Street Video Palace 
Knightsbridge Video Palace, Harrods, Futronic (at Chiesmans) 
Loughton Rumbelows Marble Arch Star Business Machines 
Moorfield Dixons Moorgate Star Business Machines New 
Bond Street Dixons Oxford Street Selfridges, H.MV., Dixons 
Regent Street Star Business Machines Tottenham Court 
Road Landau, Eurocalc Victoria Street Futronic (at Army & 
Navy) Wandsworth R.E.W. Wood Green Boots, Rumbelows 
Woolwich Rumbelows LUTON Dixons, Rumbelows 
MAIDSTONE Dixons, Boots, Rumbelows MALDON Rumbelows 
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Boots, 
Dixons MILTON KEYNES Rumbelows, Dixons NEWBURY 
Dixons NEWCASTLE Boots. Dixons NORTHAMPTON Dixons 
NORWICH Dixons, Rumbelows NOTTINGHAM Bestmoor, 
Dixons, Boots ORPINGTON Rumbelows OXFORD Science 
Studio PETERBOROUGH Boots PLYMOUTH J.A.D., Dixons 
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows 
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Rumbelows 
READING Dixons RENFREW Comet ROMFORD Rumbelows, 
Dixons RUSHDEN Computer Contact SANDY Electron Systems 
SCARBOROUGH Video + SHEFFIELD Datron Microcentre, 
Dixons, Video +. Wigfalls SITTINGBOURNE Rumbelows 
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons, 
The Maths Box SOUTHEND Rumbelows, Dixons, Futronic 

(at Keddies) ST. ALBANS Rumbelows STEVENAGE Dixons, 
Rumbelows STRATFORD Rumbelows SUDBURY Rumbelows 
SWANSEA Dixons TONBRIDGE Rumbelows WALTHAM 
CROSS Rumbelows WALTHAMSTOW Rumbelows WARE 
Rumbelows WARRINGTON Boots WATFORD Computer Plus, 
Computer Centre. WELWYN GARDEN CITY Rumbelows 
WETHERBY Bits & Pieces WOLVERHAMPTON Dixons 
WOODFORD Rumbelows 

Also available at Greens within major branches of Debenhams. 
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TEXAS INSTRUMENTS 


You can’t get a Home Computer 
from Texas Instruments under 16 K RAM. 
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Make the right move into computing 
with the Home Computer from Texas 
Instruments. It gives you a large combined 
RAM/ROM capacity up to 110 K Byte and 
the ability to expand with a full range of 
peripherals and software. So as your know- 
ledge of computers increases the TI Home 
Computer will grow with you. 

Just compare the versatility of the TI 
Home Computer with its price-you’ll find 
it real value for money that will prove to be 
a good long term investment. 

The TI-99/4A is a sophisticated com- 
puter designed not only for the beginner 
with its ease of operation, but also for the 
professional with its vast computing power 
through a 16 bit microprocessor. And it 
simply plugs into an ordinary household 
TV set. 


With its high resolution graphics with 
32 characters over 24 lines in 16 colours 
(256x192 dots), 3 tones in five octaves plus 
noise, and BASIC as standard equipment 
and options such as other programming 
languages - UCSD-PASCAL, TI-LOGO 
and ASSEMBLER -and speech synthesis, 
you'll find that the TI 99/4A more than 
compares with the competition. Especially 
when the starting price 1s £340 or less. 
When you want to solve problems there are 
over 600 software programs available 
worldwide - including more than 40 on 
easy-to-use Solid State Software® Modules. 
After all, from the inventors of the 
microprocessor, integrated 
circuit and microcomputer, fe) 
it’s only natural to expect 
high technology at a realistic 
price. 


Enjoy a new world of learning. 


TEXAS INSTRUMENTS 


LIMITED 
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LETTERS PAGE 


Dear Sirs, 

In my business we use a Pet 
CBM 3032 with disk drive and 
a Printerm printer fora variety 
of duties including invoicing, 
costings, some analysis of 
production and data storage. 
With the exception of data 
storage (PETAID from Stage 
One) I wrote the programmes 
myself, all in Basic. 


I now wish to move to a 
slightly more powerful system 
with CP/M and feel that 
Superbrain looks to offer 
value for money. However I 
have no experience at all of 
CP/M and as! shall be having 
the new system in my home 
where I can work without 
interruption we shall still 
retain the CBM. I note that 
Basic can be used on CP/M 
systems but am not sure 
exactly what this means. Can I, 
for example, write program- 
mes in Basic on a Superbrain 
(if that is what I buy) in my 
home and then use the same 
programmes in my office on 
CBM machine. If the answer is 
no can you suggest an alterna- 
tive CP/M machine where the 
answer would be yes. My point 
in wishing to go CP/M is to 
move into an area where 


software is readily available as - 


I feel that CBM has not really 
made the move from hobby/ 
home/school type machine 
into the business world where- 
as it seems that CP/M 
machines have. 


My programming know- 
ledge is limited, being self 
taught from books and experi- 
ence. | would be most grateful 
for any suggestions you are 
able to offer.The price area | 
have in mind is around the 
£3000 mark (perhaps a little 
more) to cover a complete 
system including drives and a 
reasonably good quality prin- 
ter, not necessarily including 
any software although it 
would be nice to have a 
database programme and a 
wordprocessing programme 
within the price if it should 
prove possible. 

I look forward to your 
advice either by letter or 
printed in the magazine. 


Yours faithfully, 
D.E. Higgins. 


Dear Sir, 
I enjoyed Reg Boor’s 
“Technical Graph Plotting 


with the ZX81” in the March 
1982 issue, and if the listings 
shown in Figures 1,2,3, & 4 are 
examples of the ZX81 printer 
then it speaks well for the 
device, I must get one. How- 
ever, I can’t agree that Fig. 4 
was a print-out of the listing 
shown below the graph. Line 
340 should read “FOR X = 
1/(2*SX) TO 1.25 STEP 
1/(S*SX)”. At least, that line 
works better on my ZX81 than 
the line given in the article. 

Peter Grinstead, 

Pennance Road, 

Falmouth. 


Nm Tyre fyomen, 


Dear Sir, 

I was interested in your 
article on BBC interfacing in 
the May issue of Electronics 
and Computing and am res- 
ponding to your invitation to 
suggest topics for further 
articles. 

What interests me and, | 
suspect, many other readers is 
robotics and hence articles on 
hardware details of interfacing 
stepper motors and associated 
equipment together with the 
software controls would be 
immensely useful. 

Your Sincerely, 
Jon Greenman. 


me fYyemonfjpemaraflpexne 


Dear Sir, 

I wonder if any of your readers 
can help witha ZX81 problem? 
I have noticed that when the 
computer is switched on there 
is background _ interference 
with stereophonic radio re- 
ception —a kind of“chortling” 
noise. Even if the radio is 
connected to anexternal VHF 
aerial (not a TV aerial) and at 
the opposite end of the house 
the interference still persists. It 
sounds as if the computer is 
producing electrical discharges 
which are picked up directly by 
the radio independently of the 
aerial. 
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I feel sure that there must be 

some method of suppressing 
these unwanted noises but no 
one | have spoken to so far has 
been able to suggest one. Does 
anyone have any ideas? 
Brian Bagot 
Woodlands Close, 
Cranleigh, 
Surrey. 


martyf pron fYameanS pom 


Dear Sir, 
I was interested to read your 
article “Interfacing the B.B.C. 
Microcomputer” in the May 
issue of Electronics & Com- 
puting. With regard to future 
articles | would be particularly 
interested in applications inthe 
Physics Laboratory e.g. data 
logging and analysis. 

As you may know Lincoln- 
shire County Council have 


bought every secondary 
school a B.B.C. micro. The 
County Advisor for Micro- 
electronics has organised a 
series of in-service courses to 
run shortly on which I am 
lecturing on control/electro- 
nics aspects. In connection 
with this I have designed and 
prototyped a general purpose 
interface box with 4 dedicated 
input lines and 4 dedicated 
output lines all protected by 
optical isolators. The output 
lines can switch 180 ohm, 60 
ma relays. The box is also pro- 
tected with zener diodes and 
short circuit protection devi- 
ces. If you would like further 
details (circuit diagram, p.c.b. 
pattern) | would be pleased toi 
supply them. 


Finally if you have details of 
the operating system machine 
code calls | would appreciate a 
copy. 

Dr. J. Marsden, 

Wragby Road, 

Lincoln. 


BEC Ele, Tam ran 


Back 
issues 
now 


available 
by post 


ACK ISSUE ORDER FORM then "smnne | 


Please send the following issues 


Monthly 
Back Issues. 
67 High St 

Daventry. 
Northants 


enclose 80 pence 
for each issue required 
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COMPUTER PROJECT 


PROGRAMMING A 
HAND PRINT TERMINAL 


by Philip G Barker 


The commonest form of 
human interaction with a 
computer system is via 
the use of some form of 
keypad or keyboard. De- 
vices of this ype can be 
used to facilitate the 
input of individual alpha- 
numeric characters - as 
might be used in a simple 
menu selection proced- 
ure. A more useful mode 
of operation, however, is 
that which enables a 
collection of consecutive 
characters to be typed - 
thereby enabling the in- 
put of a message string. 


Such strings may be used to command 
the computer to perform one of its many 
electronic data processing, computational 
or control functions. Thus, the message 
strings: ADD 3+2, SORT JACK, EDIT 
MARY, and SWOFF 295 may be used to 
initiate numeric addition, file sorting, file 
editing, and, control switching operations, 
respectively. 

If the keyboard device is associated with 
a CRT screen then more sophisticated 
types of input transaction can be 
implemented. For example, through the 
use of suitable keyboard control keys it is 
usually possible for the user to move a 
screen cursor and locate it within any of the 
available screen character positions. Typi- 
cally, these constitute a matrix of 24 rows 
by 80 columns — making a total of 1920 
positions in all. Given that the user’s 
terminal is reasonably intelligent it is 
always possible to determine the position at 
which the cursor resides. A facility of this 
sort gives an added dimension to the user’s 
input capability. Now, in addition to 
specifying a message string, the user can 
control the physical location at which this 
will be positioned on the screen. In many 
situations this may have special significance 
since the location of a message on the CRT 
surface may determine its semantics or 
meaning. Suppose, for example, that the 
string being typed is positioned at row 12, 
column 20; the control software resident 
within the terminal might now be 
programmed to accept and validate this as 
a SURNAME value. Similarly, should the 
cursor be positioned at row 18, column 30, 
then, this may be taken to indicate that an 
AGE value is being typed. From these 
examples it is easy to see that the position of 
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the cursor helps to determine the meaning 
of the data being entered. 

A hand print terminal works in an 
analogous fashion to the screen/ keyboard 
system outlined above. However, instead 
of typing and positioning a cursor the user 
prints message strings on a_ specially 
designed data capture document. This is 
positioned above a pressure sensitive 
surface in such a way that the terminal. 
hardware is able to deduce both the nature 
of the characters being written and their 
position on the surface. 

A typical arrangement for sucha system 
is illustrated in figure |. The data capture 
document that is shown here allows the 
input of four items of data: a person’s name, 
his/her age, sex and salary. In order to give 
instructions to the user the terminal is 
equipped with a single (40 character) line 
display. The diagram shows this being used 
to prompt the user to enter appropriate 
salary data. This would now be achieved by 
printing a string of decimal digits within the 
five vacant boxes next to the salary 
keyword on the document. 

The pressure sensitive surface may be 
regarded as being subdivided into a grid of 
small squares, each side being of length0.25 
inch. Individual squares are identified by 
their column and row numbers. Embedded 
within the terminal is a microcomputer 
system. This is responsible for character 
recognition and position determination. 
Thus, when the user writes a character on 
the data capture document the rownumber 
(R), column number (C), and ASCH value 
(A) of the symbol written are each 
determined. This information is then made 
available to the host computer to which the 
terminal is attached. The software in the 
host now has to analyse this triplet of values 
and decide what to do with them. 


Hand print terminal 


ENTER YOUR SALARY 


Data Capture Document 


2 
eri nome [PIEDILE TPL] 
age 
4 Malte 


Sex 


sory (TT TT) 


Female 


MECHANISM OF 
OPERATION 


There are several different approaches to 
the design and construction of intelligent 
devices capable of recognising hand 
printed text. One of the simplest of these 
measuring the resistance, in two dimen- 
sions, across a specially prepared conduct- 
ing sheet. The principle of the method is 
illustrated in figure 2. Sketch (A) shows a 
cross section of a pressure sensitive pad that 
operates on this principle. Two conducting 
membranes are held parallel to each other 
by stretching them over an_ insulated 
rectangular frame (shown shaded). Data 
capture documents are placed on the upper 
of the two conducting surfaces. When a 
user writes on this document, the pressure 
of the pencil stroke forces the two 
membranes into contact thereby complet- 
ing an electrical circuit — as shown in 
sketch (B). By accurately measuring the 
resistance in the X and Y directions — see 
sketch (C) — it is possible to determine the 
absolute coordinates of the point of contact 
of the writing instrument. These can easily 
be converted into row and column 
numbers within the matrix grid system 
described above. 

In addition to calculating the grid 
coordinates at which information is being 
written the hardware in the terminal must 
attempt to deduce which characters the 
user is scribing on the surface of the 
document. Various mechanisms exist for 
doing this; most of them depend upon some 
form of pattern recognition procedure. 
Two of these techniques are briefly outlined 
below. 


FIGURE 1. Data Entry 
Via A Hand Print Terminal. 


Processing 


Interactions 

A-Hand Print Input 

B-Single Line Display Output 
C-Messages For Display 

D-Captured Data (R=row, C=Column, 
A=Character ) 
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Electronic Ignition 
@ Inductive Discharge 
@ Extended coil energy 

storage circuit 
@ Contact breaker driven 
@ Three position changeover switch 
@ Over 65 components to assemble 
@ Patented clip-to-coil fitting 
e Fits all lav neg. earth vehicles 


 MAGIDICE 


Electronic Dice 


@ Not an auto item but great fun 
for the family 

@ Total random selection 

@ Triggered by waving of hand 
over dice 

@ Bleeps and flashes during a 4 second 
tumble sequence 

@ Throw displayed for 10 seconds 

@ Auto display of last throw 1 second in 5 

@ Muting and Off switch on base 

@ Hours of continuous use from PP7 battery 

@ Over 100 components to assemble 


SX2000 


Electronic Ignition 
@ The brandleading system 
on the market today 
@ Unique Reactive Discharge 
@ Combined Inductive and 
Capacitive Discharge 
@ Contact breaker driven 
@ Three position changeover switch 
@ Over 130 components to assemble 
@ Patented clip-to-coil fitting 
@ Fits all 12v neg. earth vehicles 


TX2002 


Electronic Ignition f 


@ The ultimate system @ Switchable 
contactless. @ Three position switch with | 
| 

ri 


Auxiliary back-up inductive circuit 
@ Reactive Discharge. Combined capacitive ] 
and inductive, @ Extended coil energy , } 
circuit. @ Magnetic contactless distributor trig 
head. @ Distributor triggerhead adaptors incloded, 
@ Can also be triggered by existing contact breakers bd 
@ Die cast waterproof case with clip-to-coil fitting @ Fits 
majority of 4 and 6 cylinder 12v neg. earth vehicles 
@ Over 150 components to assemble 


VOYAGER Car Drive Computer 


@ A most sophisticated accessory. @ Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd. @ Affords 12 functionscentred [im 
on Fuel, Speed, Distance and Time. @ Visual and Audible alarms ie 
warning of Excess Speed, Frost/Ice, Lights-left-on, @ Facility to 
operate LOG and TRIP functions independently or synchronously. F 
@ Large 10mm high 400ft-L fluorescent display with auto a] 
intensity. @ Unique speed and fuel transducers giving a 
programmed accuracy of + or —1%. @ Large LOG & TRIP 
memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial “ 
and Metric calibrations, @ Over 300 components to assemble an 
A real beable for the slectranics enthusiast! 


«Te Tg 


Electronic Car Security EALE. oe = 

@ Arms doors, boot, bonnet and has security loop to protect 4 u foe ah a. no. O. CETTE 

fog/spot lamps, radio/tape, CB equipment q 

@ Programmable personal code entry system 

@ Armed and disarmed from outside vehicle using a special 
magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen @ Fits all 12V neg earth vehicles 

@ Over 250 components to assemble 


All EDA-SPARKRITE products and designs are fully covered by one or more Wo 
ft Ff FF FF FF FF F&F FF FF FF Ff Ff Fl ; 
SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 < & 


- | wasereie | Sea : 
f KIT UNITS NAME 


sx 1000 | £12.95 | £25.90) “PORESS = 
sx 2000 | £19.95 | £39.90 — 


TX 2002 | £29.95 | £59.90 | ENCLOSE CHEQUE(S}/POSTAL O' 
| AT. 80 £29.95 | £59.90 s KIT REF _ 
¥ VOYAGER | £59.95 (£119.90 CHEQUE NO. _ 
24hrA hi 
= MAGIDICE £ 9.95 £19.90 PHONE YOUR ORDERWITHACCESS/BARCLAYCARD y 
PRICES INC. VAT.POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED 
a = wr gaye for delivery P A 
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The simplest approach to character 
recognition depends upon converting the 
dynamic positions of the pen on the 
document into a stroking pattern. Some 
examples of these, for the letters A, M, and 
Z, are shown in sketch (D) of figure 2. Each 
letter of the alphabet will have a 
characteristic set of patterns. The number 
of these that will be recognised (for a given 
letter) will vary from one terminal to 
another and will depend upon the degree of 
flexibility that is built into the system. The 
easiest way to store the allowed stroking 
patterns is within Read Only Memory asa 
series of vectors representing direction 
values. Thus, the letter A might be stored as 
athree element vector{d1, d2, d3]; the letter 
M would be stored as[d4, d2, dl, d5] while 
Z would be stored as[d3, d6, d3, d3]. When 
a character is written on the data capture 
document its stroking pattern is deter- 
mined and this is then compared with the 
pre-defined values stored in the terminal’s 
ROM. 

An alternative method of character 
recognition depends upon building elec- 
tronic hardware that is able to determine, 
for any given letter, the number of obliques, 
horizontals, verticals, loose-ends and 
curves from which it is constructed. Again, 
each character has a characteristic pattern 
— as can be seen from the table shown in 
figure 3. Thus, the letter A is composed of 2 
obliques, I horizontal, 2 loose-ends, no 
verticals and no curves. Similarly, the letter 
B has | vertical, 2 curves, no obliques, no 
horizontals and no loose-ends. 


FIGURE 2 Hand Print Terminal- 


Principles of Operation 
Sketch A 
Sketch B 

~—— x-——> 


‘Toweh point 


Sketch D 
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Once the information embodied in the 
table contained in figure 3 is committed to 
ROM, character recognition becomes a 
simple matter. As characters are written on 
the data capture document, their five 
defining parameters are ascertained. These 
values are then compared (via pattern 
matching techniques) with those held inthe 
read only memory. A successful match then 
enables the character value to be deter- 
mined. Of course, should the pattern 
matching fail an appropriate code must be 
sent to the host computer to indicate that 
recognition has been unsuccessful. Should 
this happen the user would normally be 
given the opportunity to re-enter the mis- 
recognised character. 


Figure 4 Transaction Types 
(A) Single Peck 
SEX 


(B) Multiple Peck 


Solor 
Lol! {2]3/4[s{e]7[els|-] 


FIGURE 3 Character Recognition 
Via Pattern Matching 


Curves 
Horizontals 


Letter Verticals 


Obliques Loose-ends 


Nx = Secanwmovoestzse—- Ke —TONM™OOWY 
HKHNVNVENRMODOK RK DORK NONDODOCOOOOON 
CH DOONK OK OH ONNH HOE NOH KE EOFS 
NODODODS -DODDCOO~ OHNE HE NWODOe 
SOOSCRK OK ee RK DOOCOF- COOK OOF ENG 
BRO & & PO PI PSO WD PPR ONO SWPP SPWWWOMDP 


NOTE: Cand S would be resolved on the basis of the 
number of anticlockwise to clockwise transitions 
that take place during letter formation. 


(D) Peck & Ring 


RETRIEVE 
UPDATE 


Performing Log for Naptha Feed Pump No 417A 


RETRIEVE 


O Y 


TIME 


TEMP 


REGISTER RESTART 


INSERT 


0) O 


TERMINATE 
TRANSACTION 
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| FEATURE 


(B) Use of a Touch Table 
FIELD ROW 


Retrieve 
Register 
Restart 
Insert 
Time 
Temp 
Flow 


b+ bs bY 


415 
415 
415 


Terminate 15-16 


TYPES OF TRANSACTION 


We have established that the pressure 
sensitive surface upon which the user writes 
may be regarded asa matnx of squares. The 
hardware built into the terminal then 
provides the host computer with both 
position and value data. When designing 
data capture documents for use witha hand 
print terminal it is thus feasible to define 
input strategies that depend upon either or 
both of these types of data values. Thus, it is 
extremely easy to implement a_ I-of-N 
menu selection based upon position data 
alone. Similarly, string values can be input 
by repetitive application of this l-of-N 
selection procedure. In general, the 
different kinds of input transactions used 
with the hand print terminal fall into four 
broad categories: 

(a) Single Peck 

(b) Multiple Peck 

(c) Character Stroking 

(d) Peck and Ring 


Figure 6 Software Development Aids 
(A) Use of State-Transistor Graphs 


COLUMN TRANSACTION 


5-8 
12-14 
17-18 


TYPE 


Single Peck 
Stroke 

Single Peck 
Single Peck 
Character Stroke 
Character Stroke 
Character Stroke 


20-21 


30-351 Single Peck 


Each of these are illustrated schematical- 
ly in figure 4. 

The top of the diagram (case A) shows a 
three option horizontal menu. A document 
that utilises this type of menu would 
facilitate data entry by allowing the user to 
touch (or ‘peck’) the relevant option box 
with a pen or pencil. The coordinates of the 
point of contact could then be converted 
(by software in the host computer) into an 
appropriate information value. 

Similarly, in case B, the twelve element 
horizontal menu allows numeric strings of 
digits to be entered by simply touching, in 
succession, the option boxes appropriate to 
the value that is to be input. The end-of- 
transaction box (EOT) is provided in order 
to facilitate the entry of variable length 
strings of digits. 

In case C, the person entering the data 
would print alphabetic characters in the 
vacant boxes that are located to the right of 
the SURNAME keyword. If need be, the 
user can perform real time error correction 
by over-printing in boxes corresponding to 
characters that have been mis-recognised. 


Register 
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Restart digit 


DATA 
TYPE 


2 Peck 
1 Stroke 
R Peck 
R Peck 


3 or ? Numeric 
4or? Numeric 
5 or ? Numeric 


? Peck 


When entry of the data value is complete 
(and correct) the user simply packs the box 
containing the X-symbol. 

The peck and ring transaction (case D) 
allows the user to define various items in 
documents containing pictorial inform- 
ation. Thus, in the example shown, the user 
might peck the DEFINE segment within 
the vertical menu located on the right-hand 
side of the document. This puts the system 
into object definition mode. Next, the user 
touches the sub-component of the picture 
that is to be defined (say, the first floor left- 
hand window). This is then ‘ringed around’ 
to define the physical area of the document 
that the item occupies. Data values 
associated with this item may now be 
entered into the computer system via an 
appropriate keyboard dialogue. This data 
might include part-number, stock level, 
unit cost, supplier. reorder level and so on. 
Once definition is complete, subsequent 
pecks of the pre-defined areas of the 
document may be used to retrieve and 
modify previously entered data values. The 
peck and ring transaction is one of the more 
advanced types of interaction modes and 
will not be discussed further. Instead, we 
concentrate on simple peck and character 
stroking transactions. 

The remaining section of this paper 
describes a simple case study that Is 
designed to illustrate the techniques of 
software development for a hand print 
terminal. Only two of the four basic 
transaction types are emploved for data 
entry. 


THE CASE STUDY 


The entry of information into a data base 
and subsequent retrieval of values from it 
are nowadays two commonly employed 
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operations. In the case study described 
here, we show how these operations may be 
implemented by printing decimal digits at 
appropriate points on a specially designed 
data capture document similar to that 
shown in figure 5. Such a document would 
permit a machine operator to record the 
running conditions (temperature and flow 
rate) of an electrical pump as a function of 
time. This is achieved by fillingin successive 
vacant rows of boxes in each of the three 
tables labelled TIME, TEMP and FLOW. 
Inspection of figure 5 reveals that certain of 
the rows contain data values while others 
remain yet to be filled. The next set of data 
would be entered into the sequence of 
boxes that constitute the seventh row of 
each of the tables. 

As well as entering data into the system 
for storage the operator may wish to 
interrogate the past history of the machine’s 
performance. This may be achieved by 
retrieving and examining previously enter- 
ed data. Two types of retrieval request 
could be made: single key and double key. 
The first of these would require the terminal 
operator to enter a value for any one of the 
three possible search keys (time, temper- 
ature or flow). The system would then 
respond by supplying the values of the 
remaining two unknown process variables. 
Thus, when in retrieval mode, entry of a 
value in the temperature table would cause 
the software in the host computer to find 
the time and flow values corresponding to 
the given machine running temperature. 
Similarly, if two search key values are 
entered (there are three possible combin- 
ations) then the software would determine 
the unknown value of the third variable. 
For example, entry of a temperature anda 
flow value would cause the software in the 
host to retrieve the time at which those 
machine conditions were observed and 
recorded. 

Inspection of the data capture document 
shown in figure 5 will reveal that there are 
three distinct areas used by the terminal 
operator. At the top there is a horizontal 
menu containing four option boxes. 
Beneath this are the three vertical tables 
used for the entry of data values; these 
permit up to twelve transactions to be 
performed before the document has to be 
replaced by a new one. The third area, the 
Terminate Transaction or T-box, is used to 
indicate the successful completion of the 
entry of individual numeric data fields. 

The procedure for using the document 
and hand print terminal would be as 
follows. The host computer would prompt 
the user (via the terminal's display) to 
position the data capture document on the 
pressure sensitive surface. This would then 
be registered by ‘ticking’ the REGISTER 
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box. Document registration allows the 
built-in microcomputer to compute correc- 
tion factors that compensate for any 
misalignment of the document. Once 
registered, the user can select a transaction 
type by touching either the RETRIEVE 
box or the INSERT box. The selected 
transaction type then prevails until one or 
other of two conditions arise. If, at any 
time, the user pecks the RESTART box 
then the system immediately reverts to 
‘command’ mode. This then allows the 
selection of an alternative transaction. A 
similar thing happens, automatically, when 
the data capture document becomes full 
and has to be replaced by another. 


FIGURE 7 DATACAPTIURE 
ALGORITHMS 
1. Print “Enter Document”; 
2. Wait( 10); 
Getchar(R,C,A); 
If R=1 and C=16 then goto 3; 
Goto 1; 
3. Print “Please Register Document’: 
Getchar(R.C,A); 
{f R=1 and C=16 and (A="/" or A=" “ then goto 4; 
Goto 3; 
4. Print “Document Registered OK”; 
1=4; 
Wait(10); 
Print “Enter Transaction Type”: 
Getchar(R,C,A): 
If R=1 and C=3 then goto 8; (*retrieve operation*) 
If R=1 and C=30 then goto 7: {*insert operation*) 
If R=1 and C=21 then goto 1; (*restart operation*) 
Goto 6; 
7. Print “Enter TIME Value”: 
7.1 Getchar(R.C,A): 
If R=1 and C=21 then goto 5; ( “restart operation*) 
If R=I then goto 7.2; 
IfC isin (5. 8] and Aisin (0. . 9) 
then begin; 
Update time value; 
Update display; 
Goto 7.1; 
end; 
else goto 7.1; 
7.2 = WfRisin(15.. 16] andC isin (30. . 31) 
then begin; 
Enter time value into data base buffer: 
Goto 7.3; 
end; 
else goto 7.1; 
7.3 Print “Enter TEMP Value”: 
Getchar({R,C,A): 
0 
0 
0 
etc. 
7.5 Print “Enter FLOW Value"; 
Getchar(R.C,A); 
0 
0 
0 
etc. 
7.7 ~~ Update data base system: 
Increment I: 
If | > 15 then begin; 
1=4; 
Print “Enter New Document”, 
Goto 2: 
end; 
else goto 7; 
8.0 Print “Enter Retrieval Request”: 
Temp=null: Timne=nuil; Flow=null; Count=0; 


ow 


Suppose a new document has been 
placed on the terminal's writing surface and 
that the system is in transaction selection 
mode. It is required to enter some machine 
status data into the computer storage 
system. The operator pecks the INSERT 
box thereby selecting data insertion mode. 
A time value (0336) is then written in the 
fiorst row of the left-most table and the T- 
box then touched. Next, a temperature 
value (136) is printed inthe central table and 
the T-box pecked again. Finally, the flow 
value (4782 — there is an implied decimal 
point) is written in the right-most table and 
the T-box pecked once more. As soon as 

~ ' Continued on Page 67. 


8.1  Getchar(R,C,A): 
If R=1 and C=21 then goto 5; 
If Risin(15..16]andC isin(30..31]andCount=1 
then begin; 
Count=0; 
Enter Data Base Retrieve mode; 
Increment I: 
If | > 15 then begin; 
1=4; 
Print “Enter New Document”; 
Goto 2: end; 
else goto 8.0; 
end; 
If R=I then goto 8.1; 
If C isin [5.8] and Aisin (0 . . 9] and time=null 
then enter time-field routine; (*Step 8.2*) 
else if Cisin [12.. 14] and A isin (0. . 9] 
and temp=null 
then enter temp-field routine: (*Step 8.3*) 
else if (C isin [17 . 18] or C isin [20 . . 21]) 
and Aisin (0 . . 9] and flow=null 
then enter field-flow routine; (*Step 8.4*) 
else goto 8.1: 
If restart then goto 5: 
If count=1 then goto 8.1 
else begin; 
Count=0; 
Enter Data Base Retrieve mode; 
Increment I: 
If 1 > 15 then begin; 
l=4; 
Print “Enter New Document”, 
Goto 2: 
end; 
else goto 8.0; 
end; 
8.2 —Time-Fietd Routine: 
8.21 Update time value: 
Display time value; 
8.22 Getchar(R,C,A): 
If R=1 and C=21 
then begin; 
Time=nuil; Temp=null; Flow=null; 
Restart=true; 
Exit; 
end; 
If Risin [15 .. 16] and C isin (30. . 31] 
then begin; 
Enter time value into data base buffer; 
Increment Count: 
Exit: 
end; 
If Risin (5. .8] and A isin (0. . 9) and C=1 
then goto 8.21; 
else goto 8.22; 
8.3 Temp-Field Routine; 
etc. 
8.4 — Flow-Field Routine; 
etc. 
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Croydon Micros 


FOR THE, 
COMPLETE: 
ANSWER 


IF YOU WANT ASSISTANCE IN CHOOSING A MICRO FOR BUSINESS, OR 
YOUR HOME, 
COME TO OUR NEW CROYDON PREMISES 
FOR PROFESSIONAL SERVICE 


Ring Malcolm Greenaway now on: 
01-689 4349 
ELTRON HOUSE, 20 WHITEHORSE ROAD, CROYDON CR9 2NA 


MZ-80A £477 Complete with Disks & Printer £1799 
MZ-80B £999 Complete with Disks & Printer £2299 
IBM from £2800. EXTEL with networks from £7000 
ATHANA & BASF disks from £15.20. PAPER & RIBBONS 
EPSON F/T1 £349. TRANSTEC 12” Green Monitor £85 
*& Specialists in Interface Design & Manufacture + 
Prices exclude VAT and Delivery FRONTREALMLTD (T/A) All major Credit Cards accepted 


Taking The Lid 
the SPECTRUM 


“We have thought seriously about 
calling this machine NOT THE 
BBC COMPUTER”, said Clive 
Sinclair when he announced the 
Spectrum. It was generally taken as 
an example of Clive Sinclair’s dry 
wit at the time; but I think he meant 
it. 

In many respects, it’s a shame he said it, 
and it’s a shame that Sinclair has let the 
BBCF computer get so far under his skin, 
because I don’t feel the comparison is 
relevant. Neither is it as favourable to 
Sinclair as his publicity machine says. 

My opinion of what the Spectrum is can 
be summed up like this: ‘Sinclair has taken 
the incredibly successful design of the 
ZX81, and has improved it beyond all 
recognition. He has overcome every 
reservation which everybody has ever had 
about that machine — its rather dodgy 
cassette tape interface, its unfriendly flat 
keyboard, its very difficult machine code 
interface, and its low-quality black-and- 
white display — and has not only ‘got it 
right’ but has turned them all into assets. 
And he has (probably) struck an ideal 
balance between what the ZX81 users can 
afford, and what extras they are prepared 
to pay extra for. But the machine is one of 
the slowest on the market. And anybody 
who has got the money for the BBC micro 
is letting himself in for some envious 
moments if he opts for the Spectrum in- 
stead, because the gap in price reflects a 
real gap in features”’. 

The beauty of the ZX81 was that it was 
cheap. It was the cheapest “‘real’’ com- 
puter in the world, and with it, hundreds of 
thousands of people have taken the plunge 
and found: “‘Gracious! I can understand 
programming!’ And they’ve done it 
without risking their total spare money 
budget. 

The Spectrum is not as cheap — by now, 
surely everybody knows that we pay £125 
for a Spectrum with 16 Kbytes of operating 
software and 16 Kbytes of user memory. 
By contrast, a ZX81 with 16 Kbytes of 
user memory now costs £100, because the 
add-on memory pack price has been cut. 

Sinclair thinks that there are still enough 
people around who can’t afford more than 
the £60 which it costs to geta ZX81 (if you 
know where to buy) that he can carry on 
making the beast. But he also thinks that 
enough of them have decided that they 
need the extra 16 K rampack, to make 
them take a £125 computer with extra 
features, seriously. 

So: what are these “extra features’’ that 
we have to judge worth the extra £25? 


Machine Summary 

The first, unfortunately, is one we have to 
take on trust. Unfortunately, because it is 
undoubtedly the most important — a direct 
access storage device for £50 — the thing 
called the Microdrive. 
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The second is an enhanced Basic 
language. It still omits the one thing which I 
think essential in such a machine, and that 
is easy access to machine code, but for all 
its faults, Basic is useable, and widely 
known. “‘Better’, here, risks becoming the 
enemy of “good” (as Adam Osborne 
always tells me when I suggest possible 
improvements to something) and 
obviously Basic is good enough to use. 
Especially with new features. 

The third is colour and programmable 
graphics. 


Fourth, a respectable keyboard. Not a 
good keyboard, and with its faults, but at 
least you can use it without wondering if 
your finger has slipped off the key. 

Fifth, sound generation. There is a silly 
design fault here, and it is one which I can’t 
forgive — the sound is inaudibly soft, and it 
takes a tedious performance of plugging 
and unplugging to amplify it. 

Sixth, an operating system. We never 
had one on the ZX81, and sadly we missed 
it, too. We get screen handling, tape 
handling, terminals handling, and network 
handling where previously we only had 
program save and load. 


Seventh, we have auto-repeat on keys. 
Perhaps I should have put this first — it’s 
something I’d pay extra £25 for, on the 
ZX81, without asking any more questions 
beyond ‘“‘who do I make the cheque out 
to?” 

And of course, there are a bag-full of 
other little things. Words Can have small 
(lower-case) letters as well as capitals. 
You can time things. You can write your 
own Basic commands. You don’t have to 
plug the add-on memory pack on. There is 
a network. And a lot more. 

Okay, we are probably on the point of 
losing our fellow-readers who don’t have a 
ZX81, and don’t know what it does. 


The Spectrum in context 
The first thing which a prospective buyer 
would notice about the Sinclair (any 
Sinclair) if they took one home for a week, 
is that there is only one thing to learn. On 
all other computers, you have to learn the 
language, and if you are not already familiar 
with typewriters, you have to learn the 
keyboard. On this machine, the language is 
the keyboard. 
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O 


In other words, instead of typing PRINT, 
you press the P key, and the machine 
types PRINT for you. 

It sounds wonderful, until you realise 
that there are around 90 different words in 
the Basic language. There are 40 keys on 
the Sinclair keyboard, and they also have 
to carry the numbers 0 to 9, the letters A to 
Z, all the punctuation, calculation, and 
editing functions, plus colour codes. At 
that point, only the fact that you have spent 
all your money on the machine persuades 
you to stick at it, and learn the way round 
the keyboard. 

But the advantages go deep, for all their 
apparent elusiveness. On a Sinclair, you 
are never suddenly stuck for a command, 
and have to page through the manual to 
find it and how to spell it (and how many 
brackets (not forgetting how many layers 
of bracket (assuming you only use one 
form of bracket))) because it’s there in 
front of you. Nine times out often, if youdo 
use the command incorrectly, the machine 
will show you exactly where you have gone 
wrong. 

To illustrate what I mean: on the Acorn 
BBCmicro, it is possible to put spaces into 
Basic statements where spaces should not 
be. PRINT TAB 20 should move you 20 
spaces along the line on the screen. But it 
must not have a space between TAB and 
20, or the machine thinks TAB is the label 
of some specified number (a variable) and 
hunts through the list of variables before 
stopping the program with a terse message 
to say that there is no such variable. 

It can take a very long time before you 
realise that a space is causing your problem. 
And this is exactly the sort of frustrating 
thing which the Sinclair design prevents. 


The drawback of the system can be seen 
from a glance at the keys with numbers 
2, 3, 4, 5, 6, and 7 on them. Each key has 
six different possible meanings, and you 
can search for the one you need for minutes 
at a time before you find it. 

Fortunately for Sinclair, he doesn’t have 
to argue about the fact that users find this 
acceptable. His ZX81 sales have proved it 
— at least for a rock-bottom price machine. 

The other thing about the Sinclair which 
newcomers need to be told, is the editor. 

Basic as a language has one enormous 
advantage over anything that came before, 
and that is its ability to sort a program into 
order, no matter what order you write it. As 
long as the line number is right, the 
machine editor will put it in the right place. 

However things have moved on since 
Basic was invented, and a lot of people who 
write Basic editors have failed to realise 
this. 


JULY 1982 


For a start, we no longer talk to com- 
puters by typing on a Teletype, with paper 
in it. Computers today have video dis- 
plays. Originally, video displays were 
designed to behave as though they were 
paper in a printing device — they were 
known as “‘glass Teletypes’’ — so that the 
software which ran on the computer would 
continue to run when a glass TTY was 
connected. That is, the letters that the user 
typed appeared on the screen one by one, 
as if an invisible key was hitting it. And 
after typing a letter, the market or“‘cursor”’ 
which showed where the next letter would 
be typed, moved to the right, as if a print 
head had moved across the paper. 

And, naturally, once you had written a 
whole line, the paper moved up. It was 
gone, dirty, covered in ink. Evenifit wasn’t 
actually there. Even if it was really a 
character generated by having the com- 
puter look at an area of memory, and 
display the characters it found there. 

Basic programs fit into memory. It is 
quite easy to have the computer look 
through the area of memory in which it has 
stored the Basic program characters, and 
show what is there. 

But because, long ago, people pretended 
that there was a bit of paper in a teleprinter, 
Basic doesn’t normally look at an area of 
memory. Instead, it digs out a few lines 
from that area of memory (the program 
area) and moves them into another area 
(the display memory) where they are 
shown on the screen. If you want to look at 
the next line of Basic, it gets printed at the 
bottom of the paper. If you want to look at 
the previous line, you have to erase the 
whole video memory, and go back to the 
program area, and dig out a previous line, 
and re-write that into the video memory. 
Just as if you were printing a new page. 

Sinclair's Basic doesn’t do anything so 
potty. If you have LISTed lines 400 to 
500, and realise that you want to see line 
390, you just move the cursor up. Line 500 
probably slips off the bottom of the screen, 
and line 390 appears at the top. 

If you type line 30. then line 50, then line 
10, then line 60, then line 20, then line 40, 
then line 10 again, most Basic machines 
would show you a “listing” like this: 

30 REM THIRD LINE 

50 REM FIFTH LINE 

10 REM FIRST LINE 

60 REM SIXTH LINE 

20 REM SECOND LINE 

40 REM FOURTH LINE 

10 REM NEW FIRST LINE 
which you’re welcome to try to under- 
stand. To clarify things, you type LIST, 
and get the whole program, correctly 
ordered. But if the screen has room for 20 
lines, and the program is 300 lines long, it 
all flashes by, and you end up with just the 
last 20. Sinclair Basic would always have 
them in order, at the top of the screen. And 
after it had LISTed the first 20 lines, it 
would stop, and ask you if you wanted 
more: “‘Scroll?’’ it asks politely. 


The machine in detail 
1 The Microdrive 


This is almost certainly a floppy disc. The 
word “almost” goes in because as recently 
as April, people close to Sinclair were still 
unsure whether has new diskette design 
woul be picked in preference to a very fast 
tape cartridge. Note — cartridge, not 
cassette. A cartridge, normally, is much 
faster and more controllable than a music 
compact cassette. It can move forward, 
back, fast and slow, under machine control. 
At best, the compact cassette can stop and 
start when the computer turns it off and on. 
Now, Clive says that it will be a diskette, 
and he is obviously counting heavily on 
that device to put him ahead of any 
competition. But that doesn’t mean that 
he’s giving anything away about it. 

Apart from the fact that it will work with 
commands SAVE, VERIFY, LOAD 
AND MERGE which are available on the 
audio cassette interface, the manual 
refuses to admit to anything other than that 
there are some other keywords—-OPEN#, 
CLOSE#, MOVE, ERASE, CAT, and 
FORMAT — which “will not work with 
out Microdrive etc’. 

Data and program storage, for the time 
being, goes on the audio cassette. But this 
is a far nicer system than we used to have 
on the ZX81, where you could save a 
program or load it, and that was that. 
People who wanted to save data would 
have to disguise it as part of a program — in 
along REM statement, for instance. Now, 
you can not only load and save data on tape 
as well as programs (and read them back 
in) but can check that they are correctly 
saved with the VERIFY command. You 
can also use the LINE command when 
saving a program, and when the program is 
LOADed again, it will start running all by 
itself from the line number. Most important, 
however, the machine actually shows you 
the name of the program or block which it 
has found on the tape. No human being will 
ever be able to distinguish one program 
from another by listening to the tape, and in 
the past, people were reduced to making 
vocal announcements before saving their 
programs, The opportunities for error were 
enormous. 

It is even possible to dump a display to 
tape, and subsequently load it back onto 
the screen, with the command SAVE (or 
LOAD) “picture” CODE 16384,6912. 
The two numbers are the start address, and 
the length. They are automatically 
generated by the statement LOAD (or 
SAVE) “‘picture’” SCREENS. Picture is 
the name of the block, of course. 

MERGE is worth special mention — it 
lets you LOAD a program on top of a 
previous one, just as though the new lines 
were being typed in from the keyboard 
(without a NEW command). So the line 
numbers stay the same unless the 
MERGE program has a line of the same. 
Then, the new line is substituted. 
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It is also possible to save the load new 
graphics characters (see below). 

After all that enthusiasm, and adding 
that Sinclair has devised a system to make 
all this loading and saving much more 
reliable than on the ZX81, there are some 
reservations. 

First, it may be more reliable than 
before, but it is far from reliable. My 
experience of using the system showed that 
around a quarter of the time, the LOAD 
command responded with ‘‘Tape loading 
error’ rather than ‘““OK”’. Providing the 
program was properly verified, that isn’t 
the end of the world, but it is irritating (and 
I don’t get that problem on the BBC 
machine). 

Secondly, you have to much about with 
the plugs and wires. On most tape re- 
corders, plugging computer output to tape 
input and tape output to computer input, at 
the same time, generates feedback when 
saving programs. 

Third, you have to press buttons. I’ve 
been spoiled for this by several cheap 
systems which will turn the tape recorder 
motor off and on, and while I know it costs 
money, I feel it’s worth the cash to have it. 
Obviously when the Microdrive is avait 
able, this will fade into insignificance. 


2 The Basic 


In alphabetic order, here are the new 
keywords, first the functions, then the 
statements. 


ATTR It finds out what character 
attributes are in force at 
that point of the screen. 
That means: is the character 
flashing, inverse video, 
coloured, etc. 


IN Defines the next number as 
a binary number, so that 
100 is 4, etc. You would 
normally use it for defining 
your own graphics charac- 
ter, with the “I’s going 
where you wanted INK 
dots. The manual includes 
a nice version of this for 
turning the graphics ver- 
sion of P, N, R, K, Q, and P 
into chess pieces. 


IN The result of reading the 
input port (of interest to 
machine code games 
writers, mainly). 

INKEY$ Changed from the ZX81 
version to allow the new 

| upper and lower case input 
as well. 


See above on tape handling. 
As well as its normal mean- 
ing of invoking a machine 
code routine, USR followed 
by a string is used to pro- 
gram your own characters 
(in graphics mode) like 
chess pieces, and so on. 


VAL$ Presumably somebody 
| thought this was necessary, 
but I can’t see why. 


___| 
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BEEP There ought to be a law 
against describing the com- 
ponent in the Spectrum 
which responds to BEEP 
as a “‘loud’’speaker. I shall 
refer to is as the “mouse” 
which grotesquely ex- 
aggerates its power. In a 
totally quiet room, you can 
detect a faint tone, which 
sounds for a certain time 
(you set it) on a certain note 
(starting with Middle C as 
0, BEEP 1, 0 would play a 
one-second middle C). You 
can go up or down by whole 
or fractional semitones. to 
hear the thing, you have to 
play it through your ampli- 
fier, and if your amplifier is 
plugged in, you can’t save 
programs. Silly. 


(Note: the mouse automatically clicks its 
claws against the computer case each time 
you press a key. It would be a great idea, if 
you could actually hear it.) 


BORDER— A number from | to 7 
which sets the colour of the 
border round the edge of 
the screen. 


BRIGHT Some people say they can 
see the difference between 
the dark and bright versions 
of the eight available 
colours. I must have the 
wrong television set. 

CAT Disk command. 

CIRCLE Specify the centre point 
and the radius of a circle, 
and watch it draw itself 
there. 

CLEAR When used with a number, 
moves RAMTOP to that 
address, giving room for 
macine code routines or 
whatever, above. 


Disk command. 
CONTINUE Same as old CONT, but 
politer. 


DATA A new (conventional) way 
of storing data in a program 
rather than the old REM 
statement fiddle which 
users got accustomed to on 
the ZX81. 


DEF FN Probably the most useful 
single addition. It allows 
the user to define a new 
Basic instruction and say 
how it works, and what 
variables it needs when it is 
used. The BBC micro has 
this. The BBC micro also 
has a PROCedure function, 
just as useful, which shares 
some of the work of the 
Sinclair FN. It can make 
life a great deal easier for 


somebody else who is try- 
ing to sort out the mess you 
made in a program, if they 
can look up functions like 
this, rather than having to 
trace subroutines, and if 
only the function could be 
given a name, rather than a 
single letter identifier, it 
could be very helpful in- 
deed. 


DELETE Disk command. 

DRAW One of the new graphics 
| 

ERASE 


commands. It draws a line 
or an arc. Unlike BBC 
micro graphics, however, 
you have to take great care 
that you don’t draw over 
points which aren’t on the 
screen, or the program will 
stop with an error message. 
And because this machine 
has no ON ERROR 
GOTO function, your 
error trapping routine has 
to be absolutely foolproof. 
Thoughtless. 


RA Disk command. 
FLASH Exactly what it sounds like 
— one character at a time. 

FORMAT-— Disk command. 
| One of the most powerful 
new colour commands, and 
a delightfully clear, easy 
way of inventing a new 
Basic word. The number 
that follows INK (or 
PAPER) is interpreted as 

follows: 


magenta 

green 

cyan (light blue) 
yellow 

white 


ADNaWN=— © 


There is also the option of 8 
(which says that the 
character is the same as its 
background (!) and 9, 
which declares that there 
shall be a maximum con- 
trast. 
The choice of numbers for 
colours may seem random, 
but in fact the ascending 
order is also the order of 
grey scale in which they 
appear on black-and-white 
(or green) screens. 
Of course the ZX81 had 
INPUT! But this time, the 
difference is startling, be- 
cause we have INPUT AT 
and INPUT “Hello, can I 
have your number’; num- 
ber, and several complica- 
ted and powerful permuta- 
tions of that. There is one 
small carp here. 
(Continued on Page 57) 
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complicated data structure is 

required than either static arrays 
and matrices (Parts 1 and 2 of this 
series) or the ordered sequences of 
stacks and queues (Parts 3 and 4) can 
give. These situations include those 
where the size of the data collection is 
varying as processing proceeds, where 
there is a need to insert, delete or 
amend the present structure or where 
the relationships between items is 
complex. 

A Structure that meets these require- 
ments is the LIST, in fact not a single 
Structure but a family or related 
structures. 

The basic unit of the list is the “cell’’ 
or “node’’. This consists of several con- 
secutive bytes or several elements in 
arrays that between them provide two 
types of information. 

1. DATA i.e. the value(s) held by the 
cell. 
2. LINKAGE information. 

The linkage information consists of 
either references to adjacent cells in the 
structure or coded information to special 
cases like the top or bottom of the list. 

Lists may be categorised by the 
system of linkage used in each cell. 


SINGLY LINKED LISTS 


Each cell in a singly linked list contains 
one linkage word or byte which is the 
address or element number of the next 
cell in the list. The end of the list may be 
denoted by a coded value (e.g. -1) 
instead of an address. 

Such a structure can represent an 
ordered set of items e.g. an alphabetical 
list of spare parts. Let us look at this. 

Consider two arrays: 

10 DIM PS(50) 

20 DIM (50) 

The array P$ will hold the values in 
the list, in this case the values of up to 50 
spare parts. The array L is a numeric 
array and will hold the linkage informa- 
tion for the list cells. The two arrays are 
related by their subscripts, i.e. L(1) is 
the LINKAGE value for cell 1 while 
P$(1) is the value of Cell 1, etc. 

The following diagram shows a small 
part of both the arrays. 

L 


PS 


[: many situations a more 
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Understanding 
data structures 


PART 3 


by N. K. Freestone 


The numbers next to the boxes 
represents the subscript of that element, 
while the value inside the box represents 
the value of the cell or the value of the 
link. 

Cell 27 contains the Capacitor 
(P$(27) = ‘““CAPACITOR’’) while the 
linkage value points to cell 23 (L(27) = 
23), this being the next cell in order. 

Cell 23 points to cell 26 

Cell 26 points to cell 28 

Cell 28 points to cell 24 

Cell 24 points to cell 29 

Cell 29 points to cell 25 

Cell 25 points to cell 30 

(not on the diagram) 

Each cell has its corresponding des- 
cription so the order of the items 
represented here is: 

Capacitor 

Diode 

Plug 

Resistor 

Socket 

Switch 

Transistor 

etc. 

It can be seen that the cells occur ina 
particular order which is determined by 
the link values but that this order is not 
the order in which the elements occur in 
the arrays. Since it follows that the first 
cell is probably not in the first element of 
the array it is usual to have a separate 
variable (say T, the Top of the list) to 
point to the first cell. In our example T 
would equal 27. 

Such a LIST structure enables us to 
gain access to the Nth cell simply by 
following the pointers. Once the re- 
quired cell is found we can insert or 
delete cells from this point. Various 
operations can be carried out on the 
whole list, such as splitting it into two 
lists, counting the number of cells or 
copying all or some of it. 

Manipulation of these structures may 
be carried out either by: 

1. A specifically designed list pro- 
cessing language. 

2. Direct addressing to the cells; e.g. 
in Assembler, or using Peek and 
Poke in BASIC, or with languages 
like CORAL which allow direct 
addressing to memory. 


3. By references to array elements in 
languages like BASIC. This is the 
method to be used in the following 
examples. , , 
Let us look at some examples of the 

operations mentioned earlier, as applied 

to our list of spare parts. 


1. FOLLOWING THE 
POINTERS 


This example routine will print all the 
spare parts in the list by following the 
pointers, starting at the top of the list. A 
working pointer (W) is used to point to 
the “current item’’ and the end of the list 
is marked by a pointer value of -1. 

1000 LET W = T get pointer to first 

item 


1010 IF W = -1 check for end of list 


THEN GOTO 
1050 

1020 PRINT if not end then print 
P$('W) the item 


1030 LET = L(W) set working pointer 
to point to next 
item in list 


1040GOTO 1010 go round again 


1050 PRINT end of list has been 
“END OF found 
LIST” 

1060 RETURN _ continue 


After each part is printed (Line 1030) 
the working pointer is set to the value of 
the link part of the cell so that it references 
the next cell. 

Note that this routine can very easily 
be changed to perform a number of other 
functions e.g. to search a list for a 
particular value substitute an IF state- 
ment for the PRINT statement and test 
for the desired value and jump to an 
appropriate place when the item is found. 
In this case processing will continue 
from Line 1050 in the event of the list not 
containing the sought for value. 


2. ADDING ITEMS TO 
THE LIST 


In order that items may be added to a list 
it is obviously necessary to have some 
otherwise unused cells available into 
which new values can be placed. 
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FEATURE 


Assuming that the whereabouts of these 
cells is known it is a straight forward 
matter to place the new value in the 
DATA area of the cell. 

Some thought must be given however 
to maintaining the correct pattern of 
LINKS to the new cell. 

Three cases arise here: 

a) Adding the item to the end of the list. 
is the simplest case of the three. Since, in 
our example, the last item has a LINK 
value of—1 then the new cells link should 
be set to this value because it will be the 
last item in the list. Secondly the cell 
currently on the end of the list must have 
its link value changed from-—1 to point to 
the new item. This establishes the proper 
links to the new cell. 

b) Adding an item to the top of the list 
also requires two operations. The value 
of the variable T (which points to the top 
cell) must be entered in the LINK part of 
the new cell so that it points to the old top 
cell and the value of T must be changed 
to point to the new cell. 

c) Adding an item into the middle of a 
singly linked list is slightly more compli- 
cated. A search is required to locate the 
two cells between which the new one will 
be placed. This is simplified if it is 
possible to locate the cell which will 
immediately precede the new one in the 
sequence. In this case the LINK value 
automatically identifies the cell that will 
follow the new one. 

Usually however it is necessary to 
search down the list until a cell is found 
that has a value greater than the new one. 
The new cell is then inserted before the 
one found in the list. Since each cell has 
a pointer to the next cell, but not to the 
previous cell in sequence, it will be 
necessary to keep a “mental note” 
during the search of the number of the 
previous cell at each step through the 
list. 

This can be done by adding the lines 

1005 LET P = -1 

1025 LET P = W 
to the routine given earlier. Assuming 
that the new cell value to be added is in 
NS$, and S is the number of a spare cell to 
put the new value in, the routine to add 
new cells becomes 

1000 LET W =T 

1005 LET P = -1 

1010 IF W = -1 THEN GOTO 1050 

1020 IF P$(W)'/2 = NS$ THEN GOTO 1050 

1025 LET P = W 

1030 LET W = WW) 

1040 GOTO 1010 

1050 LET PS(S) = NS 

1060 LET US) = W 

1070 IF P = -1 THEN GOTO 1100 

1080 LET LP) = $ 

1090 RETURN 

1100 LETT=S 

1110 RETURN 
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NOTES: 

1005 Sets P so we can detect 
when to add the new cell to 
the top of the list, in con- 
junction with line 1070. 

1010 Detects the end of the list. 

1020 Check the values during the 
search, 

1025-1040 Save the pointer value 
when the IF statement fails 
and go round again. 

1050-1060 Set up the new cell when 
the IF Test is successful. 

1070 Tests for the special case of 
adding the item to the top of 
the list. 

1080 Adjusts the link of the cell 
before the new one to point 
to the new cell while... 

1100 Adjusts the Top pointer(T) 


to point to the new cell 
when it is the first one in the 
list. 

Some thought must also be given to 
removing an item from the list. Again, 
the same three possibilities exist de- 
pending on the items position in the list. 
In each case the item is removed by 
making the link of the cell before, equal 
to the link value of the cell to be removed. 
Since the link of the cell to be removed 
points to the next cell, placing this value 
in the previous cell will create a chain of 
pointers which bypasses the deleted cell. 


Before: 


PO 
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To remove the first cell the pointer (T) 
to the top cell must be changed to point 
to the second cell thus bypassing the 
deleted cell and to remove the last cell 
the end-of-list market value (-1 in the 
example) must be placed in the second to 
last cell thus terminating the list there. 

Amendment of a list is achieved either 
by altering the value of a cell without 
affecting the links or by deleting the cell 
from one position in the list and adding it 
again in another. 

Having discussed this processing in 
some detail let us look at some other list 
structures the processing of which is 
very similar to that already described. 


CIRCULAR LISTS 


Sometimes it is convenient to make a list 
like the one described above circular. 
This can be achieved by using the LINK 
of the last cell to point back to the first 
cell. This can be useful where there is 
some relationship between the ends of 
the list as well as between adjacent 
items. 


SPARE CELL LISTS 


It was mentioned earlier while discuss- 
ing the addition of a new cell to a list that 
it is necessary to know the location of a 
spare cell into which the data can be 
placed. It is common practice to compile 
all unused cells into a list with their own 
pointer say S (for spares). This allows 
easy access to spare cells for addition to 
other lists and cells deleted from other 
lists can be linked back into the Spare 
Cells List for later re-use. 


DOUBLY LINKED LISTS 


A single cell can be removed from a list if 
its “‘address” is known. but it does 
require a complete circuit around a 
circularly linked list in order to locate the 
neighbouring cells that must be linked 
together. It is necessary to read the 
whole list in order to locate the previous 
cell to the one being deleted. As this is a 
frequent operation on lists, which is 
particularly time consuming if the list is 
a long one, many lists maintain both 
forward and backward pointers from 
each cell. A doubly linked list: 


Thus by following the first pointer in 
each cell the list may be read forwards in 
order, and by following the second 
pointer in each cell the list may be read 
backwards. 

The extra linkage values do not 
necessarily involve much additional 
storage requirements as both pointers 
can sometimes share one word of store. 

Now if we know the location of a cell it 
can be removed from its list without even 
knowing which list is involved because 
the two pointers identify the two cells 
which must be linked. Thus in a program 
that uses several doubly linked lists a 
single routine can perform all cell 
deletions when it receives a single 
parameter giving the address of the cell 
concerned. 

All routines manipulating these lists 
must of course ensure that both sets of 
pointers are correctly adjusted in order 
to maintain correct cell linkage. 
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THREADED LISTS 


When part of the data in a list is informa- 
tion that takes a limited range of values 
e.g. whether a person is male or female, 
it may be worthwhile setting up 
additional pointers in the list to the next 
cell of the same type. When a search of 
the list is performed for criterion which 
includes the fact that the person is (say) 
female, we can follow these additional 
pointers and so search only a subset of 
the whole list. A series of header 
pointers would give the first cell contain- 
ing an item of each type. 


Multi-thread lists can also save space 
by avoiding data duplication. In a list of 
(say) stock items it may be required to 
access the list in several different orders 
e.g. alphabetically on the description, 
numerically on the part number or by 
delivery date order. If a three sets of 
pointers are used to link the list in each 
order then duplicate copies of the list, 
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each in a different order, or the need to 
repeatedly sort a single list is avoided. 

While we have lost some of the ease of 
inserting and deleting items from such a 
list, it can be analysed comparatively 
simply. 


REPRESENTATION OF 
TREES BY LISTS 


The various elements in a Tree Structure 
may be positioned in a List, but the links 
which should be maintained depend 
upon the application for which the tree is 
to be used. Any Tree Structure can be 
represented as a Binary Tree and this 
will be the only method described here. 

The obvious method is to maintain 
two pointers in each cell pointing to the 
left and right sub-trees respectively, and 
using a terminal value (e.g. —1) to denote 
a null tree. 
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Electronic magnificence 
from Sharp 


Z80A C.P.U. © 48K RAM ¢ 4K ROM « Industry standard QWERTY keyboard 
with numeric pad « 9" GREEN C.R.T. ¢ 1200 bd cassette * Music & sound 

* Real time clock * Enhanced BASIC « Full editing facilities * Internal 
expansion 
FREE SOFTWARE! Home budget, bank reconciliation, SPACE 
INVADERS, STAR TREK, SCRAMBLE, bank loan calculator, mortgage 
calculator + 7 other games. 

Educational — Geography, Maths, Spelling+4 part BASIC tutorial. 


QWantist HI-RES FOR Mz80K 


High resolution plotting 
on your MZ80K down to 
a resolution of a single 

dot within a character 

cell. 


QUANTUM 
HI-RES 


A new BASIC is supplied 
with the following 

additional commanas: 
LINE, WIPE, G SET, G RESE 


T 
Lz. 


QwWantum HI-COPY FOR MZ80K 


This combination of hardware & software not only allows printing 
of the full Sharp character set, but allows a full High Resolution 
print of the actual screen if used with the Hi-Res graphics option. 


Available in 2 versions 


QUANTUM GP100A HI-COPY QUANTUM EPSON HI-COPY 
SEIKOSHA GP100A, Interface, Interface & ROMS & screen dump 
ROMS & screen dump BASIC. BASIC suitable for use with any 
£300 00.-var EPSON PRINTER. 


including printer £90.00: var excluding printer 


SPECI AL Quantum Hi-Res Only £70.00 if purchased with 
OFFER Quantum GP100A Hi-Copy 
Quantum MZ80K Games Packs 1-5 £5.00 + VAT each 


PRINTERS 


Epson MX80T . . £395+VAT / 
Epson MX80FT2 £465+VAT' 
Epson MX4100 . . £575+ VAT 


All the products on these two pages 

are available while stocks last from ‘ AMERSHAM, BUCKS. d 
the MicroValue dealers listed on right Interface Components Lid., 
(Mail order enquiries should Oakfield Comer, 

telephone for delivery dates and post Sycamore Road. 


and packing costs.) Access and 
Barclaycard welcome 
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Tel: (02403) 22307. Tx: 837788. 


Gemini GALAxy 1 CP/M 
COMPUTER SYSTEM 


A Multiboard based 80-BUS computer 


HARDWARE \ SOFTWARE INCLUDED 

* Twin Z80A CP/M System. * Full 64K CP/M 2.2 with 

* 64K Dynamic RAM. screen edit facility. 

* 800K Disk Storage (Formatted). * COMAL-80 structured BASIC. 
* 80x25 Screen Format. x GEM ZAP Assembler! Editor. 
* Inverse Video. * GEM PEN Text Editor. 

* red croracet Generator. * GEM DEBUG 

* x ixel Graphics. i ’ 

* Centronics Parallel |/O. lines fe edi 
* RS232 I/O. 

* Light pen interface. 

* 59-Key ASCII Keyboard. 


Suggested monitor 
for use with the 
Galaxy: £450+VAT 


OWIBS-Owantum 


INTEGRATED BUSINESS SYSTEM 


A business accounts package developed for the Galaxy, 
menu driven. 


4. SALES LEDGER full VAT reports, statement, credit note + invoice 
facilities. 

2. PURCHASE LEDGER full VAT reports, statements, remittances. 

3. NOMINAL LEDGER 250 analysis heads, trial balances, 
accruals & repayments. 

4. STOCK CONTROL costing reports, price lists, etc., 


The system is fully integrated. Comprehensive 
audit trails are printed. Specially developed for £400. var 
Multiboard based systems. when ordering 


Owantun ORTAFLOW 


A Data base management and information retrieval package. 

Allows searching, sorting, report printing, file printing and label 

printing. Anything which is filed manually can 

be filed more efficiently with DATAFLOW. £120. VAT 

For all multiboard CP/M systems. Specify disk format 
when ordering 


DAISY WHEELS ARE DOWN — 
ONLY £485. var 


For less than the price of some dot matrix printers, the Smith- 
Corona TP-4 brings the benefits of daisywheel printers within the 
reach of most micro users. Now letters, documents, forms, 
invoices, reports, price lists, etc., 
can be printed with the quality 
that until now was not readily 
affordable. 

x Simple reliable mechanism. 
* Serial or Parallel interface. 
* IEEE option. 

x Single sheet and 
fanfold paper. 


FANFOLD 


PAPER 
2,000 SHEETS £16.00 
Music Paper available 


BRISTOL EDINBURGH 

Target Electronics, | Computer Interfacing & Equipment Ltd., 
16 Cherry Lane. 49 Roseburn Terrace. 

Tel: (0272) 421196 Tel: (034) 337 5614 
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GM813 CPU/64K RAM Card 
The Gemini GM813 is a new 80-BUS compatible CPU card incorporating 64K dynamic 
RAM and utilising the powerful Z80A microprocessor running at 4MHz. Extended 
addressing and page mode facilities allow for future memory expansion up to 2 
megabytes. Input and output capabilities include both programmable serial and 
parallel intertaces — RS232, 1200 baud CUTS cassette interface and the Z80A PIO. When 
used with the GM812 video card, the GM813's unique RP/M monitor allows the creation 
of cassette or EPROM based programs or files which are upwards compatible with a disk 
based CP/M system. 


OTHER 80-BUS PRODUCTS FOR 
nascom & Gemini SYSTEMS 


GM816 GEMINI I/O BOARD 


The new GM816 Gemini I/O board takes a unique approach to the problems of 
intertacing your Nascom or Gemini Multi-board to external devices. This 80 Bus and Nas- 
Bus compatible card is supplied fully built, populated and tested and includes three 2780 
PIOs, a CIC and a Real Time CLock with battery back-up. In addition, a range of 
‘daughter’ boards that attach straight to the I/O board are under development, catering 


for a wide variety of interlacing requirements. 
GM816 Gemini I/O board Prototyping daughter board 
MicroValue price — 


MicroValue price — 
£18 5-var 


£125.-var 


EV814 EV COMPUTERS IEEE-488 BOARD 


The EV Computers’ IEEE-488 card is an 80 Bus and Nas-Bus compatible card designed to 
fully implement all IEEE-488 interlace functions. This built and tested card gives the user a 


cost effective and versatile method of 
controling any ectlipmert aiied witha r eee introductory 
price £4140 +var 


standard IEEE-488 or GP1B interface. 

MP826 MICRODE 32K BATTERY BACKED STATIC RAM CARD 
Provides 32K bytes of battery backed RAM. Page Mode is fully supported offering 1 x 32K 
or 2 independent 16K pages of memory retained for over 40 days without external power. 


MicroValue price £170 + VAT 


SOFTWARE FOR THE Gemini 
MULTIBOARD SYSTEM 


COMAL 80° — The extended BASIC with powerful PASCAL structures at £100+ VAT 

@EM PEN’ = — Acomprehensive text editor and text formatting package at £45+ VAT 

@EM ZAP* = — A very fast 780 assembler with comprehensive screen editing at £45+ VAT 

@EM DEBUG — ue utility program including trace and disassembly features. 
+ 


COMPAS — An interactive PASCAL system with on-screen editor. Generates Z80 
machine code. £450+ VAT 
COPYS8 — Allows transfer of programs and files between Gemini DDDS and 


Superbrain DD & QD formats. £$30+ VAT 


UST/REPAIR — LIST replaces the CP/M TYPE command and provides paging, headings, 
line numbering, etc. REPAIR is for G809/G815 systems and allows reading and writing of 
Individual disk sectors to assist recovery of lost data. £25+ VAT 


*Avallable on cassette or disk COMING SOON — AP/L 
ESS ee ee Ee 


SOFTWARE FOR THE GEMINI DISK SYSTEM FOR NASCOM 4 OR 2 
Choose from either the industry standard CP/M 2.2 D.O.S. or POLYDOS — a unique, 


versatile anc well presented —cpim42.2— for use withGGMB05........... £400+VAT 
assembler and adds disk POLYDOS 1 — for use with GM805 . .... . £90+VAT 
assembler and cogs sk CPIM2.2—forusewithGMB15.. 100+ VAT 
ASIC. POLYDOS 2 — for use with GMB1S&GM809 . £90+ VAT 


EGHAM, SURREY LEEDS 

Electrovalue Ltd., Leeds Computer Centre, 

28 St Judes, Englefield Green. 62 The Balcony, Merrion Centre. 
Tel: (0784) . TX: 264475 Tel: (0532) 458877 
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NASCOM PRODUCTS & PERIPHERALS 
NASCOM 3 AVAILABLE FROM MICROVALUE 


Based around the successful Nascom 2 computer, this new system 
can be built up into a complete disk based system. Supplied, 

built and tested complete with 
PSU, Nas-Sys 3 and Nas-Gra. 


48K system 
MicroValue price — 


£A99+ var 


Dual floppy disk unit 
.7 MB storage) 
icroValue price — 


£685+ var 


CP/M 2.2 
MicroValue price — 


£100+var 


MICROVALUE’S ‘NASCOM SPECIAL’ 


MV-N2 SPECIAL — comprises of a Nascom 2 kit, Nas-Sys 3, Nas-Gra Graphics ROM, Bits & 


PCs programmers aid, Gemini GM807K 3AMP 
PSU kit, Gemini GM8Q2K 16K RAM kit Normal RRP over £405 


(expandable to 64K) and a Micro mother board. MicroValue price £340 + VAT 
save £65 


NASCOM 2KIT£225+VAT Built & Tested £285 + VAT 
80x25 VIDEO FOR hasCOM 


Nascom owners can now have a professional 80 x 25 Video display by using the Gemini 
G812 Intelligent Video Card with onboard Z80A. This card does not occupy system 
memory space and provides over 50 user controllable functions including prog 
character set, fully compatible with Gemini G805 and G815/809 £140 + VAT 
Disk Systems. Built and tested. 


@M180 NASCOM GRAPHICS KIT — NASCOM 4 PRINTED CIRCUIT 
gives Nascom 2 graphics capability to your Nascom 1. (inc. parts list) 
only £20+ VAT £25+VAT 


SOFTWARE FOR MQSCOM, 


POLYTEXT — a text editor/formatting package for use with POLYDOS 
MicroValue price £35+ VAT 
MATHSPAK — Double precision maths package on tape. MicroValue price £13+ VAT 
HANDLER — Used in conjunction with MATHSPAK MicroValue price £9.95 + VAT 
COMMAND EXTENDER — For use with MATHSPAK it extends BASIC's reserve word list 
MicroValue price £9.95 + VAT 
LOGIC SOFT RELOCATER — A software relocating package which 


allows disassembly RRP £30+ VAT . MicroValue price £20 + VAT 


and reassembly from Nagsys3............ RRP S25+ VAT . MicroValue price £20+ VAT 
anywhere on the NasDis D-Bug(EPROM) RRP£50+ VAT . MicroValue price £30+ VAT 
Microves map: NasDis D-Bug (TAPE) .. RRP£40+ VAT . MicroValue price £20+ VAT 
Mi lue Imprint.............. £30+ VAT . MicroValue price £20+ VAT 
Price £13+ VAT Bits & PCs Prog Ald . . 


. RRPS28+VAT . MicroValue price £20+ VAT 


Gemini Disk SYSTEM FoR NASCOM 


GM809 — full Nas-Bus floppy disk controller card — drives up 
to 4 drives — optional 8" expansion — £125 + VAT. 
GM815 — Double density disk system. 


With a thousand in daily use, the Gemini Disk system is now the standard for Nascom 
and Gemini Multiboard systems. Single or twin drive configurations are available, giving 
350K storage per drive. The CP/M 2.2 package available supports on-screen editing with 
either the normal Nascom or Gemini IVC screens. parallel or serial printers, and auto 
single-double density selection. An optional alternative 

to CP/M is available for Nascom owners wishing to support 
existing software. Called POLYDOS 2, it includes an 
editor and assembler and extends the 
Nascom BASIC to include disk commands. 


Single drive system CP/M 2.2 

( , 6815/1) oman 
+VAT 

£100+var 


POLYDOS 2 


£90+ vat 


Double drive system 
(G809, G815/2) 


£675+vat 


LONDON W2 Henry's Radio, NOTTINGHAM 

404 Edgware Road. Skytronics, 

Tel: (01) 402 6822 Tx: 262284 2 North Road, The Park. 
(quote ref: 1400) Tel: (0602) 45053/45215 
MANCHESTER WETHERBY, W.YORKS 
E.V. Computing, Bits & PC’s 

700 Soa Lane, Burnage 4 Westgate. 

Tel: (061) 431 4866 Tel: (0937) 63774 
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PART 3 


by Owen Bishop 


The motherboard allows several different 
circuits to be connected to the ZX-81 at 
the same time, greatly increasing the 
scope of the system. For example, if you 
have the controller card which was des- 
cribed last month and then make the 
thermometer board (next month), the 
computer can read temperatures indoors 
and outdoors and operate the domestic 
heating system accordingly. With the 
addition of the real-time clock card, the 
computer knows the time of day, and 
what day of the week it is, and can run 
the heating system on different schedules 
at different times. In the field of model 
control, an assortment of sensors can 
provide input by way of a sensor card, 
and the controller card is made to take 
appropriate action. 

This motherboard takes up to 3 cards. 
By setting it out on a wider board the 
design can be extended to include more 
cards than this. It allows the printer and 
16K RAM pack to be plugged in at the 
same time as the cards, so you can 
assemble a really complicated system. 

Another feature of the motherboard is 
its 5 V regulated power supply. As can be 
seen from the pattern in Fig. 2, the 5V 
line from the ZX-81 continues across 
the board to the edge connector, but does 
not go to the sockets. The on-board 5V 
supply to the sockets comes from the 
regulator (ICI, Fig. 3). This avoids the 
risk of overloading the 5V regulator of 
the computer board. The on-board regu- 
lator derives its power from the 
unregulated 9V supply of the computer. 
There is the risk that if the printer, the 
extra RAM and three cards which re- 
quire high current are all operating at 
once, the 9V transformer may be over- 
loaded. This risk can be assessed only by 
adding together the requirements of each 
item connected to the system, not for- 
getting the requirements of the computer 
itself. The ZX Power Supply is rated at 
700mA, which allows 600mA for the 
computer and 100mA for attached cards 
or 16K RAM, so there is little to spare. 
The controller card is probably one 
which requires more than average 
current. In the quiescent state it draws 
25mA, but requires additional current 
for every switch that is turned on. Each 
relay takes 18mA when energised from 
the 9V supply. If more than 2 relays are 
to be used, it is essential to provide more 
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MOTHERBOARD 


power. Adding the printer increases 
basic power requirements to 1.2A, not 
allowing anything for the cards. A total 
of about 2A should be sufficient for most 
systems which include the printer, the 
16K RAM and three cards on the 
mother-board. This can be supplied 
from a single 2A power pack, or a 
700mA Sinclair power pack can be used 
for the computer, with the mother-board 
being powered from a separate 1.2A 
(minimum) pack. The wiring is shown in 
Fig. 4. 


SYSTEM BUS 


As explained last month, the cards all 
have the same arrangement of lines at 
their edge-connectors so that they arte 
fully compatible with each other and 
with the computer. This arrangement 
follows closely that of the ZX-81 edge- 
connector, so as to make interwiring as 
straightforward as possible. The ZX- 
PLUS system bus is listed in Table 1. 


CONSTRUCTION 


The mother board has been designed to 
fit on to a double-sided copper-clad 
board of standard size. Since the dimen- 


+9V UNREG 
FROM ° 
ZX-81 


C1 
220n 
OV 

FROM © 


ZX-81 
Figure 3 Circuit of the regulated 5v supply for the mother board 
CONNECT TO 
9V8 OV 


700mA/9V 
UNREG 


— 


Figure 4 Using two power packs The 9v line between the ZX81 and the 
mother board is omitted, but the OV Line and the 5v lines are retained 


/ Figure 8 Soldering in / BOTH 
TRACKS the socket pins 


sions of this board are exactly 8” by 
3.75” and the edge connectors have 0.1” 
pitch, all dimensions are in inches in- 
stead of their metric equivalents. The 
ZX-81 board is double-sided so, to 
make the edge connector of the mother 
board compatible with the printer and 
16K RAM, this board must be double- 
sided too. However, it is much simpler to 
construct the cards on single-sided strip- 
board, so the mother board provides a 
single-sided array at its sockets. There is 
just room for 3 sockets, and these can be 
added one at a time as the system grows. 

With many close parallel lines to be 
etched, it is highly recommended that 
rub-down etch-resistant tracks be used. 
These are usually printed 0.1" apart, 
and they can be cut into blocks of 
parallel tracks of suitable length. Several 
tracks are rubbed down in one operation. 
Circular pads are recommended for the 
points where the terminal pins are to be 
soldered, and two 23-way edge- 


connector patterns are also needed. 
The design occupies the full width of 
the standard board. The edge-connector 
lug is formed simply by cutting away the 
two rectangles of board to its left and 
right. Make areference mark in pencil on 


MOTHER 
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the edge of the edge-connector lug to 
coincide with the intended position of Top of the Mother Board 
the RFSH and ROM C/S’ tracks. The 
mark should be exactly 2.7” from the 
right-hand end of the board. This mark is 
essential if the two sides of the board are 
to be perfectly registered with one 
another. On both sides of the board 
scratch thin lines to mark the positions of 
the rows of holes to be drilled for the 
sockets. The first is 0.6” from the front 
edge, the next is 0.7” from this and the 
third is 0.7” from the second. A shorter 
fourth line is required 0.2” from the third 
line, to show where the connections 
between tracks on the opposite faces of 
the board are to be made. 

Having marked these points which are 
especially critical for obtaining good 
registration, clean the board with Vim or 
whatever material is recommended for 
use with the particular etching method 
you are employing. 


d/Q°o °d/| 
WOJ0° 


fom) 


1. There is a gap at socket pin 37 for the 
key. 
2. There is a gap in the edge-connector 


at the third position, for the keyway. RAM C/S 


3. The OV line is a double-width track, S . D1 
since this is likely to carry larger = : D6 
currents than other tracks. = : D3 

4. The 5V supply to the sockets comes al : INT 
from the regulator, not from the 5V m : HALT 
pin at the front of the board. : oe 

5. The track from the 5 V pin at the front : a T 
of the board by-passes the sockets. : Qa RESET 

6. The RFSH (dynamic memory re- : RESH 
fresh line) and the ROM C/S’ (select i 
line for the computers ROM) also a 7 
by-pass the sockets. g : 

When the tracks and pads have been 8 : 

laid out, the vacant areas of the board are a : 

covered with Sellotape or similar a 4 

material so as to leave these areas as A 

copper. The board is then etched. m 


After etching, cut the key-way in the 
edge connector. Some patience is re- 
quired in drilling the many holes and in 
soldering the sockets and terminal pins. 


Points to note are: t 4+ 4 
1. If you are not fitting all three sockets og z 
to begin with, do not drill the holes for E ae& eT & 4 4 Bg 
them. Drilling the holes is very likely gse g g8 B 38 
: Be sg g S 8 
to cut the track completely, dis- 3 E $8 eed 
connecting the edge-connector. ge 3 #3 8 
When the socket has been soldered aes E a Eee 


in, the solder bridges the gaps in the 
tracks. When soldering the sockets, 
make sure that the near and far sides 
of all pins are properly soldered to the 
tracks (Fig. 5). 

2. The OV pin is soldered both above 
and below the board, to link the 
ground planes on both sides. 


Continued overleaf >» 


70% of original 
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3. The RFSH pin must be soldered 
above the board, while all other pins 
are soldered below. 

4. The lines to the upper side of the edge 
connector pass through the board by 
way of terminal pins, which are 
soldered both above and below the 
board. 

5. Check all tracks carefully using a 
hand lens. If any are broken, repair 
them with soldered bridges. 

6. Check that there are no short-circuits 
between tracks. Use an ohmmeter to 
confirm that every track is isolated 
from its immediate neighbours and 
from the OV line. 

7. When the regulator circuit is com 
plete, check its action using a 9V 
rectified supply. 5 V should appear on 
pin | of every socket and nowhere 
else. Similarly 9V should appear on 
pin 2, and at the correct pad of the 
edge-connector. 


CONNECTION TO THE ZX-81 


If you made up a cable for last months 
circuit, you will probably have already 
removed the single-sided socket to 
mount on the mother board. Trim the 
solder-covered ends of the wires neatly 
and solder them to the pins of the mother 
board. 

If you have not already made a cable, 
first cut sections from both ends of the 
43-way double-sided socket so that its 
key comes at position 3. The aperture in 
the rear of the ZX-81 case is only just 
wide enough to allow a 23-way con- 
nector to be inserted. File the cut ends of 
the socket so that it slips neatly into 
position onto the edge-connector of the 
ZX-81. 

Remove the socket from the board. 
After checking which is the upper side, 
solder a length of 20-way ribbon cable to 
the pins on the upper side of the socket, 
from D7 to RESET (Fig. 6). Ribbon 
cable wires are usually multi-stranded. 
Twist the strands firmly together and 
coat with solder before soldering them to 
the pins. This makes it less likely that 
Stray strands will cause short-circuits 
between adjacent pins. Solder an equal 
length of 20-way cable to pins on the 
lower side of the socket, from ¢ to ROM 
C/S’. This leaves two spare wires be- 
yond ROM C/S’, which are soldered to 
RFSH and M1 on the upper side at that 
end of the socket. Use flexible wire of 
rather heavier gauge (say, 10/0.1) for 
the OV, 5V and 9V pins. The other ends 
of the ribbon cables and the power lines 
are then soldered to the terminal pins of 
the mother board. 
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TESTING 


Before attaching the board to the 

computer thoroughly check all lines for: 

1. Short curcuits between adjacent lines 
(including lines on the opposite edge 
of the 2-way socket), and the power 
lines. 

2. Continuity between the double-sided 
socket, and the socket(s) and the edge 
connector of the mother board. 


Bottom of Mother Board. 
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CASING 


Whether to house the mother-board in a 
case or whether to settle for the ‘bare- 
board’ look is a matter of personal 
preference. At the beginning it is cer- 
tainly more convenient to have free 
access to the cards for testing them and 
for wiring external devices to them, so 
the latter is a more suitable choice. 
Stick-on plastic feet should be fixed at 
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the 4 corners of the board, with a fifth 
foot in the centre. This is to prevent the 
board from flexing unduly under the 
pressure caused by inserting a card in its 
socket. 

The board is now ready for use. Hold 
the socket carefully as you push it on to 
the edge-connector of the computer. At 
this stage it is easy to bend some of the 
pins at the ends of the socket, so that they 
contact the pins next to them. Finally 
insert a card in a socket and switch on the 
computer. If the ‘K’ cursor does not 
appear on the screen, it is almost certain 
that a short-circuit exists despite all the 
testing. Switch off, unplug the cable 
socket from the computer and test again. 
Table 1 The ZX PLUS system bus 


Line Name Function 
SV Regulated power supply 
ov Unregulated power supply 
ov System ground 
ov System ground 
7) System clock (6.5MHz, from the 
computer) 
Ao] 
Al 
A2 
A3 
AIS 


- Address bus 


Data bus, via resistor 
23 RAMC/S" Chip select for the computer's RAM 
DO’ 
D1 
D2 
D6 


Data bus, via resistors 


Maskable interrupt 

Non-maskable interrupt 

Indicates that the Z80 has stopped 
action, awaiting an interrupt 

Z80 is ready to read or write to memory 
Z80 is ready to input or output data 
Z80 is reading (receiving) data 
CONNECTOR KEY HERE 

Z80 is writing (sending) data 

Z80 is handing over control of data and 
control busses to an external device 
Addressed memory or other device is not 
ready to receive or send data 

Requests Z80 to give control of data and 
control busses to an external device 
Resets Z80 and other devices 

Machine Cycle One; indicates that the 
Z80 is fetching an instruction from 
memory 


PARTS REQUIRED 

RI - 47k, carbon, 0.25W, 10% 

Capacitors 

Cl = 220nF, polyester 

C2 = =470nF, polyester 

Integrated circuits 

ICl 7805, 5V regulator 

Miscellaneous 

Double-sided epoxy glass copper-clad board, 
203mm x 95mm (8” x 3.75”) 

43-way single-sided edge connector socket, 0.1” 
pitch (1 to 3 off, as required) 

43-way double-sided edge connector socket, 
0.1” pitch (1 off) 

Terminal pins, !mm, single-sided (43 off) 

Stick-on plastic feet (5 off) 

-20-way ribbon cable (about 0.5m) 

Connecting wire, solder, materials for etching. 
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Part 2 


by lan Sinclair 


USING MENTA 


Microprocessor programs are written in 
‘assembler language’’, using the 
mnemonic codes for instructions, and 
with data or addresses written as label 
names or in hexadecimal code. Any 
assembler program, such as the ex- 
cellent ZEN, available for the TRS-80 
and the SHARP MZ-80K, will then 
permit these mnemonics and labels or 
hex numbers to be typed, one instruction 
per line, and assembled. Assembly 
means that the mnemonics are con- 
verted into the correct operating codes 
which will be shown on the screen of the 
computer as hex codes, but stored in the 
memory of the computer as binary code. 

Computers which do not have an 
assembler program available have to 
make do with POKE instructions in 
BASIC to place the bytes of machine- 
code into memory. Since POKE instruc- 
tions in BASIC as normally in denary 
(scale of ten), this is very tedious, be- 
cause the hex equivalent of each 
instruction must be looked up in a list, 
then converted to denary, and written 
alongside the memory address at which 
it has to be poked. 

MENTIA is a unique Z-80 assembler 
which contains both hardware and soft- 
ware. It uses a Z-80, with 8255 pro- 
grammable input/output port, 1K of 
RAM (static), along with character and 
display generators. The port connec- 
tions are taken to a 26-pin plug to which 
a matching socket can be connected if 
the MENTA unit is to be interfaced to 
other circuits. There are also external 
sockets for a TV receiver aerial lead, a 
power supply (8V unstabilised), and for 
connection to and from a cassette 
recorder. 

The unique features of MENTA start 
with the keyboard. Instead of using a 
purely hex keyboard, MENTA keys are 
labelled with Z-80 mnemonics, featur- 
ing all but the least-used instructions. By 
making use of these keys, a program can 
be keyed into MENTA in assembly 
language, needing no conversions, and 
will be viewable on a TV screen in hex. 
Even the normally awkward business of 
calculating jump addresses can be done 
automatically by using the ingenious 
MENTA operating system. 


The program is displayed on the 
screen of any TV receiver, plugging the 
TV output lead of MENTA into the 
aerial socket and tuning to around 
Channel 35. The display shows the 
contents of a selectable 256 bytes of 
memory, starting with the first available 
address for writing programs. The dis- 
play is in hex, with the cursor flashing, 
and the first byte of each instruction 
highlighted, so that the instruction bytes 
can be separated from the data bytes. 
The RAM of MENTA extends from 
F800 to FBFF (hex), so that each 
program will start at F800H unless 
some other address is chosen, and the 
screen will initially show the range of 
addresses between F800H and F8FFH. 
Other ‘“‘pages’’, meaning blocks of 256 
bytes can be chosen to be shown on the 
screen, but for our purposes in this 
series, the first page, page ©, will be used 
almost exclusively. 

The program stored in the RAM of 
MENTA can be displayed, edited and 
altered as needed, and then run. A 
successful program can be recorded on 
cassette for future use, or if in a 
development stage, for future editing. 
The cassette saving and loading system 
is one of the best ever fitted to any unit of 
this type. 


SWITCH-ON AND HEX 
DISPLAY 


MENTA is connected to its power 
supply, using the jack connecter on the 
extreme right-hand side at the rear of the 
unit (keyboard facing you). The TV 
connection is made to the adjacentphono 
socket, and MENTA can then be 
switched on by plugging its transformer 
directly into a 3-pin socket, and then 
pressing the RESET key twice. The 
output to the TV on or around Channel 
35 should then be carefully tuned, alter- 
ing the brightness and contrast controls 
if necessary, until the page of hex 
characters sent out by MENTA appears 
on the screen. A portable TV, such as 
the Ferguson 3810, will give the best 
results, colour TV receivers, in general, 
give poor results. 
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As usual, switching on gives a set of 
‘garbage’. meaningless bytes in the 
RAM. These can be cleared by pressing 
the CLEAR key of MENTA twice, with 
each keypress acknowledged by a short 
bleep from the built-in loudspeaker. The 
need to press certain critical keys twice 
is a safety feature of MENTA — any- 
thing that might call for second thoughts 
before a program is erased or run will 
require two key presses. The display 
should now show sixteen rows of hex 
bytes, sixteen bytes per row, all reset to 
zero, with a flashing cursor over the first 
byte at the top left-hand corner. This 
switchon procedure results in the display 
of the first of four pages, page O, corres- 
ponding to the memory addresses in 
RAM F800H to F8FFH inclusive. The 
rest of the 1K of MENTA’s RAM can 
be displayed by using the PAGE key 
followed by the number of the required 
page (© to 3) that is wanted. The page 
number is also displayed on the LED 7- 
segment display on the right of the 
keyboard. Though the CLEAR key 
(pressed twice) resets all of the memory, 
Starting from the cursor position to the 
end of RAM, to zero, there is always a 
section of memory at the end of Page 3, 
from address FBC7H to FBFFH which 
is used by MENTA’s operating system, 
and which will have bytes present, some 
changing as they are inspected. These 
addresses can be used to inspect the 
contents of registers and to make 
temporary alterations to the MENTA 
operating system if required. 


THE CURSOR 


The cursor is a square flashing block 
which is located on the screen at a 
position which corresponds to a memory 
address. The switch-on procedure will 
cause the cursor to be located at the 
HOME position in Page ©, which is the 
top left hand corner of the page, corres- 
ponding to the first available memory 
address, F8SQ@H. When the unit is 
used, the cursor will move from this 
HOME position, and it can be returned 
there by pressing( once) the HOME key. 
The HOME key does NOT change the 
Page number, however, so that if the 
cursor is in the middle of Page 2, then to 
home it on Page © requires the sequence 
of commands: PAGE © followed by 
HOME. 

The cursor is used as a marker, to 
indicate where bytes are stored in 
memory, or programs started, and so it is 
essential to be able to move the cursor 
freely. The keys marked UP, DOWN, 
RIGHT and LEFT will move the cursor 
in the directions indicated. and the 


movement will be repeated if these keys 
are held down, with wraparound. If 
RIGHT is pressed, for example, and 
held down, the cursor will travel right to 
the end of the current line then reappear 
at the lefthand side of the next line down, 
still moving to the right. Keeping the 
LEFT key pressed down will similarly 
move the cursor to the extreme lefthand 
side of a line, to reappear on the righi 
hand side of the next line above. Using 
UP or DOWN in a similar way will 
cause the page number to change when 
the cursor reaches the top or the bottom 
of the screen. 

If the STORE key is pressed, it will 
cause the RAM address corresponding 
to the cursor position to be stored. Press- 
ing RECALL at some later stage will 
return the cursor to that stored address 
position, provided that another position 
has not been stored in the meantime. 
This simple position storage system is 
particularly useful for inserting jump 
addresses, as will be illustrated in a later 
Part of this series, dealing with jump 
instructions. 


USING MENTA 

At first sight, the MENTA keyboard 
looks rather complicated, but its opera- 
tion is remarkably simple and well 
thought-out. When MENTA is not 
being used as an assembler, the mark- 
ings on the keypads themselves are the 
relevant ones. The complete hexa- 
decimal set, © to F, plus all the control 
functions are therefore available, using 
one keystroke each apart from CLEAR 
and RUN which, as already noted, need 
two keystrokes each. 

MENTA can be used as a simple hex 
programmable machine by pressing the 
keys corresponding to each byte of a 
program — since each hex digit takes up 
half a byte, two digit keys have to be 
pressed to cause the entry of a byte at the 
current cursor position, and the cursor 
then moves to the next position. The 
program must terminate with FF, which 
will ensure an orderly return to the 
operating system. Note that the 
addresses used will be in the MENTA 
range of F800H to FBFFH, so that if 
the program is one containing addresses 
outside that range (because it was in- 
tended for another machine) then these 
addresses will have to be altered before 
the program can be run. 

A particularly useful facility permits 
the insertion or deletion of code at any 
position in memory. If the cursor is 
positioned over a byte, and INSERT 
pressed, the byte under the cursor and all 
the code bytes to its right (unless there is 
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a gap of several zero bytes) are moved to 
the right, and the FF byte is inserted in 
the cursor position. This can be repeated 
to create as much inserted space as is 
needed for insertion of extra code, which 
can then be typed in to replace the FF 
bytes. Similarly, if the cursor is placed 
over an unwanted byte and the 
DELETE key is pressed, then that byte 
will be deleted, and the bytes following it 
in memory (right hand side) are moved 
up to fill the gap. This eliminates one of 
the objections to early assessment units 
that an insertion required re-entry of all 
the code from the insertion position 
onwards, 

Having entered and checked the code 
— an easy task since most programs will 
fit on one page and can be inspected ata 
glance — the program can be run. Before 
running, however, it is prudent to save 
the program on cassette. 

The recording system is unusual, be- 
cause only one lead is needed, termina- 
ted by a 3.5 mm jack plug at each end. 
One plug is inserted into the remaining 
socket of MENTA, and for recording, 
the other plug is inserted into the MIC 
socket of a portable cassette recorder. 
The PLAY and RECORD keys of the 
recorder are pressed,and then the 
TRANSMIT key of MENTA. This 
causes the whole of the 1K of RAM to 
be saved on tape in a time of about 4 
seconds, during which time the screen 
goes blank. When the display is restored, 
the recording is complete, and the 
recorder can be stopped. 

Replay is equally simple. The jack- 
plug at the recorder is moved to the EAR 
socket of the recorder, from the MIC 
socket, and the tape is rewound to its 
start position. The RECEIVE key on 
MENTA is pressed, and the TV screen 
will go blank. The PLAY key of the 
recorder is pressed, and if the volume 
control setting is correct (try half-way), 
then a set of dots will appear on the 
screen when the program is about to 
load, and will break up into random dot 
arrays when the program is loading. 
Return of the normal display indicates 
once again that the program has loaded 
successfully. If the display does not 
reappear, the volume level will have to 
be increased on replay. The system is 
quite remarkably tolerant of volume 
control settings, and using my 
TROPHY CRI100 recorder (Curry’s), 
and setting between '3 and full volume 
resulted in perfect replay of a program. I 
wish that makers of more pretentious 
machines would consult the designer of 
MENTA, Barry Savage, and learn how 
a good fast reliable cassette system can 
be designed! 
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TECHNICAL FEATURE 


ASSEMBLY 
LANGUAGE 


RUNNING AND 
CHECKING 


A program, once entered and re- 
corded, can be run by replacing the 
cursor over the first byte of the program, 
and pressing the RUN key twice. If the 
program contains a _ closed loop, 
accidentally or deliberately, then the 
INT key can be used to recover control; 
if this is ineffective, the RESET will 
have to be used. If, however, the cursor 
proceeds in an orderly fashion to the last 
byte, the FF which is used as an end 
marker, the program has run success- 
fully, and control has passed back to the 
operating system. 


fa tf 
db ch 
ie Od bi 
ean 
Ew 3% 3 
& 63 
co d8 cB 
a Ee 
ce cl &F 
Fa So ba 
ce Fe is 
a i2 c8 


Gl F th 
ins 
bi FS 53 
Ed F3 iz 
 &8 Fa 
eF aE 31 
05 OS a 
coer 
St Fh 
£3 th % 
Go EF oF 
Ea bs FI 
la 3b td 


register are stored. On the right of this 
byte are the contents, in order, of the 
A,C,B,E,D,L, and H registers. The 
arrangement follows the Z-80 conven- 
tion of writing addresses into memory 
low byte first, then high byte. 

The ability to inspect memory and 
register contents so easily is even more 
valuable when single stepping is used. 
When the cursor is placed at the start of a 
program, or over the first byte of any 
instruction (a highlighted byte), then 
pressing STEP will cause one single 
instruction to be carried out. This may 
cause the cursor to jump several bytes 
on, because an instruction byte may be 
followed by another instruction, or 


Fb 
a 
do 
Fh 
cs 
Fl 
3 
= 
bc 
an 
4a 
ca 
a 
dc 
us 
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Seas sack sel anae 


The screen display of MENTA. One complete “page” of data bytes is shown, in 
hex, on the screen, corresponding to 256 bytes in memory. 


The keyboard of MENTA. es 


Though this is of the touch- 
sensitive type, it is a well- 
designed one, with a beep 
from the loudspeaker indi- 
cating that a “key” has been 
correctly struck. 


The effects of the program can now be 
analysed. Any memory address that was 
used can be inspected — its contents are 
displayed on the screen. Itis particularly 
handy to arrange short programs on 
Page ©, with their data held at the end of 
the page, so that the results can be seen 
at a glance. In addition the state of the 
ENTA registers can be inspected by 
pressing the REG key. This places the 
cursor over the location in Page 3 where 
the contents of the status or flag (F) 


JULY 1982 


alternatively be several bytes of data 
which have to be read in order to 
complete the instruction. MENTA will 
carry out all the necessary steps, ending 
with the cursor over the next instruction 
byte. After a single step, the contents of 
registeres and memory can be checked 
to see if the instruction has had the 
desired effect, making debugging 
particularly easy. After inspecting 
registers, pressing RECALL will place 
the cursor over the next instruction byte. 


What sets MENTA apart from all 
other microprocessor assessment units, 
however, is its ability to use Z-80 
assembler mnemonics directly. Since 
machine-code programs are designed in 
assembly language, there is no need then 
to convert to hex codes, and in particular 
no need to calculate displacement values 
for relative jumps (see Part 7 for details). 
These features make the entry of code 
very much easier than has ever been 
possible on a unit at this price level 
before. 

Assembly language entry starts with 
the cursor positioned over the place 
where the program is to start. the 
ASMBL key is then pressed, and this 
causes the top bar of the LED display to 
light. This is a reminder that the ‘next 
keystroke will enter the code for one of 
the instructions shown in mnemonic 
form above the keys. When the key has 
been pressed, the LED display will 
change to light the bottom bar. This is 
now a reminder that the next byte must 
be selected from the register or flag 
references underneath the key positions. 
Any data (bytes or addresses) can also 
be entered in this way, looking at the 
symbols on the keys themselves, and the 
LED display will light the top bar again 
when all the data required for an instruc- 
tion has been entered — this signals the 
need for a new instruction byte. 

The screen does not show the code 
until the instruction is completely 
entered with all of its data, and any 
attempt to enter an impossible combina- 
tion of instructions, registers or data will 
result in a protest from the loudspeaker. 
Once an instruction has been entered, it 
is shown in its entirety on the screen, 
with the first byte (the op-code) high- 
lighted. The highlighting feature is 
extremely useful in tracing the steps of a 
program through for debugging purposes, 
but if necessary, the highlights can be 
removed by pressing the TIDY key, 
after which only the cursor is highlighted. 

The assembler will cope with all but 
the least used of Z-80 assembly 
language instructions (mainly the block- 
shift instructions), which amounts to 
about 94% of all Z-80 codes being 
available in assembly language form. 
These unusual instructions are mainly 
single byte instruction, and can be 
entered in hex, so that the lack of 
assembly facilities is not a disaster. 
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Z80 SELF ASSEMBLY 


The assembler use of MENTA is so 
useful that an example of the use of the 
keys to enter a piece of simple assembler 
language is needed. Suppose we wish to 
enter at the start of Page 0 the assembly 
language program shown in Fig. 1. 

Starting with the cursor at its HOME 
position on Page ©, press ASMBL. The 
top bar of the LED display then lights to 
indicate that a function printed above the 
keys must be entered, and the one we 
need is LD. When this has been pressed, 
the bottom LED bar lights to indicate 
that we need to choose a function printed 
under a key, in this case the rA key 
(under the CLEAR key). The LED 
bottom bar indicates that more is needed, 
so that the hex number keys © and 6 can 
be pressed. The data entry terminates 
when the 6-key is pressed, and the 
complete code (3E @6) will then appear 
on the screen. At the same time, the 
appearance of the top bar of the LED 
display again indicates that the next 
instruction can be entered. This is LD 
again, and the bottom bar of the LED 
prompts once again for a register, rC this 
time, followed by rA. This completes 
this single-byte instruction, and the LD 
key can be pressed again, prompted by 
the top bar of the LED, followed by the 
HL (under DELETE) and the four keys 
that are needed to enter F8FF. Note that 
the commas which are used in assembly 
language (for the computer program to 
separate the parts of the instruction) are 
not needed for MENTA. The fourth 
instruction starts with LD again, but 
since the contents of register C are to be 
stored at the address held in the H1 
registers, the next keys are the (HL) and 
the rC keys. The program entry is then 
terminated by touching the ASMBL key 
again to return to normal entry, and 
pressing the F key twice so as to enter 
FF, the code byte which returns control 
to the operating system. 

In this state, the cursor is located over 
the next unused position, and the 
program is marked out by the highlights 
on the opcodes, the instruction code 
portions of the program. A more 
elaborate program would at this stage be 
checked for mistakes and then recorded, 
but for the purposes of this simple 
illustration, all that needs to be done is a 
quick check — the error detecting 
system of MENTA will have caught any 
attempt to enter impossible commands. 
The cursor can then be returned to the 
start of the program using LEFT (which 
will remove highlights) or HOME, 
depending on the starting position, and 
RUN pressed (twice). The time needed 
is negligible. so that only a faint flicker 


can be seen on the screen, and the cursor 
appears over the blank space following 
the FF command. Looking at the last 
memory byte on Page @, however, 
shows that this has changed to @6 as a 
result of transferring the contents of the 
C register to the address held in the HL 
pair, which is the address of the last byte 
in Page ©, F8FFH. 

Using REG to inspect the register 
contents will now reveal that the byte@6 
is stored in both the A and C registers, as 
you would expect. Looking further along 
shows that the HL pair contains F8FF 
(remember the inverted order) again as 
expected). 

A useful exercise at this stage is to 
press RESET, which will clear the 


Figure | 


Code 
3E 26 


Assembler 
LD A, 26 


4F LDC,A 
21 FF F8 


FF HALT 


LD HL, F8FF 
71 LD (HL), C 


the screen display while it is running the 
program. When a counting loop has to 
be tested, the most convenient method is 
to single step round the loop once or 
twice to check that the loop actions are 
correct, and then to alter the count to 
@1. If the count numbers are held in 
registers (usually BC), press REG, 
move the cursor along to the register 
position, and enter the new value from 
the hex keys. For example, if a count 
started with BC set to FFFF, the B 
register could be set to zero, and the C 
register to @1, than RECALL used to 
place the cursor back at the program step 
where it was interrupted. The end of the 
loop can then be tested without the need 
to go round 65534 more times! 


LD rA © 6 


LD rCrA 
LD HLF8FF 
LD (HL) rC 


A sample program, showing the hex codes, the assembly language version, and the 
MENTA keystrokes. 


registers and return the cursor to the 
HOME position on Page ©. Pressing 
STEP will now cause the first command, 
coded as 3E @6, to be executed, which 
loads @6H into the accumulator. To 
check that this has been done, press 
REG, which will transfer the display to 
Page 3 with the cursor over the F- 
register byte. The next byte on the right 
of this position is the accumulator con- 
tent, @6 as expected. You can now 
return to exactly the correct position in 
the program by pressing RECALL — 
this is automatic; there is no need to have 
used STORE first. This makes it un- 
usually easy to flick between viewing 
registers and stepping through a program, 
and is one of the lesser-known advan- 
tages of using MENTA. Very few 
assembler programs, apart from the 
latest versions of ZEN for TRS-80 and 
VIDEO GENIE, allow for this quick 
and easy testing system, which makes 
MANTA an automatic choice for those 
of us who write Z-80 code as a matter of 
routine. 

When longer programs, particularly 
programs which contain a counting loop, 
are run, the screen will go blank until the 
program ends, because the single Z-80 
microprocessor cannot continue to serve 
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USING YOUR OWN 
ASSEMBLER 


If you already own a Z-80 based 
computer along with an assembler 
program, you should be able to assemble 
and run the short examples which are 
contained in this series, but the ease with 
which you can do so depends very much 
on the assembler. Not all assemblers, for 
example, will permit code to be 
assembled directly into memory and 
tested there, and very few will allow 
single-stepping. The methods that you 
use will depend very much on what is 
available for your computer. It may be 
necessary, for example, to use an 
assembler program to create the code, 
and then record the code, load in a 
monitor program, then reload the 
assembler code so that it can be tested. 
This is a very clumsy procedure, and if 
you possess neither assembler nor 
monitor programs and have a keen 
interest in interfacing, then it may well 
be cheaper to buy MENTA than to buy 
the programs for your existing computer. 
If your computer uses a 6502 and you, 
very reasonably, want to learn Z-80 
code, then buying MENTA is the only 
way out of the problem. 
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ACCESS THE OUTSIDE WORLD! " . G-M-S ELECTRONICS. 
EXPAND AND IMPROVE YOUR ZX — PIECE ‘ PATE 


©€24°95 


BY PIECE WITH OUR SPECIALISED PRODUCTS oe, S02 08: nan 


r BUILT © 59-95 
TE10 INPUT/OUTPUT PORT — Easy to use. Fits between ZX & ste 
RAM PACK/PRINTER (if required). No skill required to connect. re OUTPUTS WiTM 
Can be used for such things as:— motor control; sound/music POWER OR IVERS. 6 
generators, connection to printers/floppy discs/light/pens/other ie 
computers, temperature monitoring, square wave generating, 166 SYSTED 
control of rotating aerials, even train sets etc. Port has 16 
programmable I/O lines and may be used without any electronics caaaeeunne 
knowledge to connect other add-ons. Motherboard required ONLY MIMSLRER WRT SH Walnee Tae CLOSE, 
when two or more add-ons are used at any one time. ‘HORLE. of: Paccess Sonract Lotta. 
FULL ASSEMBLED £17.95 ae 


KIT (without case) £14.95 


TE12 4 CHANNEL RELAY BOX — To suit Port Contact 
ADC or 110v AC/3A. Up to 4 units 
ie. 16 relays can be operated — £14.95. 


Zeta Computers 


TE17 8 WAY SWITCH UNIT (EDUCATIONAL) — £12.95 rik 
TE18 8 WAY INDICATOR UNIT (EDUCATIONAL) — £12.95 neas co 
e 
TE20 JOYSTICK & FREE GAME — (2 Joysticks may be authorized stockist 


connected via Motherboard) — £12.95 


TE30 MOTHERBOARD — Allows multiples/combinations of 
add-ons — up to 16 1/0 lines may be used — £15.95 telephone: stonehouse (045 382) 2444 


TE126 POWER SUPPLY — 6/7.5/9v DC at 300MA — 
Required for use with add-ons TE12/15 & 18 — £4.95 


23 +23 WAY ZX Edge Con.—£2.85 Contact Cleaner— £2.30 


NORTHERN IRELAND 


EXTENDED PIO NOTES — £1.00 : 
Stockist for 
ALL PRICES INCLUDE VAT 
Receipts always provided — Delivery normally ex-stock. ADD 50p towards p&p NAS Cc O M —_— G E M ! N ! — A Cc O RN 


on all orders under £20.00, with the exception of accessories, e.g. Edge con. Full 


instructions and examples with all products. ; 
SEND SAE. FOR CATALOGUE Computer Peripherals 


POSTAL OR TELEPHONE ORDERS ACCEPTED & Components 
THURNALL (ELECTRONICS) ENG. = NEWBURN ELECTRONICS 
eq DEPT, 96 LIVERPOOL ROAD, [ 58 MANSE ROAD, BALLYCARRY, 
TEL 061-775 4461 COUNTY ANTRIM. Tel: Whitehead 78330 
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DEAR DESIGNER OF OUR 
FUTURE, 


Computer programmers are already ten-a-penny. The future is for ENGINEERS who can design microprocessor based 
products. What is stopping YOU designing with micros? If you can claim better than average intelligence and 
determination the answer should be — nothing! Times have never been better for the man who likes to tinker and 
find things out for himself. This is based on personal experience. | have designed a dozen micro-based products 
which are still selling — and | have no higher education or electronics background (I was nearly forty when | learned 


UNDERSTANDING THE LANGUAGE. 
Microtechnology seems a black art to the 
newcomer, mostly because of the terminology. 
But nine times out of ten the concepts which go 
with the unknown terms are already familiar to 
you or self-evident truths. It's a fact that each 
step of system design and programming ts 
essentially simple because the micro itself is 
simple. The micro is a painstaking device which 
relies on perfect short-term memory and speed 
to perform complex tasks in easy steps. 


GETTING STARTED 


There 1s no secret to starting. What | did was to 
buy microprocessor and memory chips and find 
out how to wire them up (No problem. All the 
pins are labelled: there is only one way to do it) 
However | do not recommend you to start from 
scratch because you will come up against the 
same problem that | did: how do you put the 
program into memory in a way that lets you see 
1t_and edit it? And how do you store it and 
make it permanent? 


AVOIDING WASTED TIME. 

This caused me a long detour but | can save 
YOU the trp because | came back with a 
solution At the time | was working there was 
no cheap development system on the market. 
The first to appear was the Sinclaw MK14, a 
useful device which got a lot of people started 
Development systems have a keyboard and 
display — and a program in ROM which allows 
you to enter and edit code. But the trouble with 
buying a ready made kit is that you are 
committed to the circuit and the processor. 
Your imagination ts restricted. You are treading 
the same path as everyone else. | designed 
SOFTY to solve these problems when buitding 
my Chess Player's Visual Recorder (TOLINKA) 


A UNIVERSAL DEVELOPMENT 
SYSTEM. 

The funny thing is that | never intended SOFTY 
to be a commercial product! | built SOFTY 
because | needed one. | did not realize then that 
the development tool was the more important 
product’ SOFTY has gained acceptance in 
Ndustry ana educabon at dll ievebs Our custotner 
list reads like a Who's Who tn Electronics. There 
is even a SOFTY on display in the Science 
Museum 


TV DISPLAY 


SOFTY uses your TV set to display the contents 
of data memory. This is lke having a window 
into the working memory of the micro. SOFTY 
has this unique method of converting memory 
directly into visible hexadecimal code. SOFTY is 
ROM-emulator (or ROMULATOR) which just 
plugs into the system you're developing where 
the EPROM goes. You can shift code around 
without overwriting, do insertions, deletions and 
hex arithmetic to calculate relative jumps. There 
are parallel and serial inputs to link up a 
computer and similar outputs to print the data 
on a standard printer. SOFTY converts Hex to 
ASCII and has routines for 110, 300, 600, 1200 
and 2400 baud-rates. The CASSETTE 


Ohm's Law). 


RECORDER interface permits code to be stored 
on tape. SOFTY 1s an EPROM programmer too 
SOFTY1 1s an open-board device which 
programs 3-rail 2708 and 2716 EPROMS 
SOFTY2 has a sleek black case and its programs 
single-rai! 2716, 2732 and 2632 EPROMS. For 
small system development and manufacture 
SOFTY is the only tool you will need 


Customers often tell me that SOFTY ts the most 
useful tool in the lab — and that SOFTY is 
underpriced. That must be true because 
companies are now selling remarkably similar 
equipment for three times the price. Before 
buying a copy which ts oversized and overpriced 
do look at a real SOFTY first. 


LEARNING MICRO TECHNIQUES 
Teachers appointed by the Schools Council to 
teach microprocessor control as a project 
(Modular Courses in Technology? looked at ail 
the available hardware. The only thing they liked 
was SOFTY. The personal computers were out 
because they gave no INSIGHT. | was invited to 
a meeting and a specification was written for 
the ideal device: a product like SOFTY intended 
to provide insight into the workings of the micro 
and for expermments in control. | was given an 
order for a quantity of Micro Electronic 
Mnemonic Teact:ng Ards - calied MENTAnoa 


MENTA — AN IDEAL MICRO TUTOR? 
MENTA uses the power of the Z80 type 
microprocessor to make a TV picture mainly by 
software. MENTA has the advantage of 
permitting program entry in both HEX and 
ASSEMBLY LANGUAGE with STEP-BY-STEP 
EXECUTION which lets you see your program in 


PRICE EX. VAT 
£120 


PRODUCT 

SOFTY1 

SOFTY1 PSU £20 
SOFTY2 £169 
MENTA £115 
ET1211 CALL 
ET2211 CALL 
MICRODOCTOR CALL 


MICRODOCTOR — A DIAGNOSTIC 
AID. 

DATAMAN will have another new product 
soon. MICRODOCTOR is a diagnostic tool for 
sick microsystems. | see a need for a tester 
which will look around in addressing space and 
report what it finds there, check the ROM and 
RAM, work the peripherals etc. 
MICRODOCTOR will save lots of time spent 
troubleshooting bad systems both on the 
production line and in the repair shop. The 
output device is a smail PRINTER. You program 
MICRODOCTOR with a test made of these 
instructions: CHECKSUM, RAMTEST, HEX 
DUMP, ASCII DUMP, DISASSEMBLE, WRITE, 
READ, INPUT, OUTPUT, DELAY. All the 
instructions have parameters like where to Start 
and where to finish. Each test can have up to 
eight instructions and you can have up to fifteen 
tests. Battery backup retains the programs when 
the power :s off. For many purposes 
MICRODOCTOR ts better than a Logic Analyser 
because it gives an instant printed report and It 
can be used by a non-technical operator. A 
FREE Z80 DISASSEMBLER will be included: 
disassembiers for other micros will be available 
at around £35 extra cost. The price will be 
around £300 but | can’t give you a delivery date 


OLIVETTI TYPEWRITER INTERFACES 
We make interfaces for Olivettis of the ET121 
and ET221 kinds, which permit the machines to 
be used as printers from standard busses 
(RS232, IEEE-48, Centronics Parallel}. Use of the 
typewriter with any computer is possible. These 
interfaces are offered only to dealers who can fit 
them 


Quantity prices are available. Dealer and export 
enquines are invited. 


action. BREAKPOINTS can be inserted and 
deleted by a single keystroke. The contents of 
the REGISTERS and the STACK can be seen. 
There is a CASSETTE RECORDER interface too 
MENTA could be called a super-sophisticated 
development system. There is no other piece of 
equipment on the market which gives the same 
INSIGHT that MENTA does 


Menta comes with a fair-sized manual which 
inciudes suqqustens for use Of the 24 avanabie 
input/output lines to contro! MACHINERY, 
ROBOTS etc. Learning with MENTA 1s not at all 
boring because you can quickly progress to 
controlling things. Some fun-and-games like 
BATTLESHIPS and MUSIC BOX programs are 
included (which have a serious tuitional purpose 
| hasten to add). COURSE MATERIAL and plug- 
in control boards will be available through the 
SCHOOLS COUNCIL in BROMLEY, Kent 


MONEY BACK GUARANTEE. 

Don’t worry about being disappointed with the 
goods. You can have your money back 
promptly if you return the product within 30 
days. | am quite happy for you to order the 
goods for approval in this way rather than ask 
for literature. | know you don’t want to wait — 
most orders go out Securicor or First-Class Post 
the same day we get them. My home address 
and phone number appears on all invoices 


ALL PRODUCTS ARE EX-STOCK 
at time of writing (except 
MICRODOCTOR). Jim Bennett, who 
manages the business, is available on 
Dorchester 68066 (STD code is 0305) to 


Arcatoer your enquinies 


Yours sincerely, (Barry Savage). 


DATAMAN DESIGNS, LOMBARD HOUSE, 


CORNWALL ROAD, DORCHESTER, DORSET. 


MEANS 


Nascom have come a long way 
since their acquisition by Lucas. 
With the knowledge of over 
30,000 units already in the field 
you can buy with confidence 
from NASCOM. 

PRODUCTS: 

We have kits, built and tested 
boards, and our fully assembled and 
tested NASCOM 3 

system with a full 

choice of configura- 

tion either cassette or 

disc based. Alternative 

operating systems 

include NAS DOS and 

CP/M. 


38 — ELECTRONICS & COMPUTING 


SOFTWARE: 

We have a team of programmers who 
are writing software and courseware 
especially for UK educational busin - 
ess and domestic users. 


FREE ADVICE: 

We have appointed experts to advise 

on the specialist use of micro 
computers in 
U.K. schools, 
homes or 
businesses. 


nascom 


MEANS PERFORMANCE 


BACK-UP: 

We have a nationwide dealer net- 
work giving full sales back-up and 
after sales service. From our head 
office we have a service 

line to sort out any problems. 


SYSTEM EXPANSION: 

NASCOM machines are designed 
to grow with users. Easily and 
simply NASCOM systems can be 
expanded by adding extra modules 
to the basic system. 


LUCAS LOGIC LIMITED 

NASCOM MICROCOMPUTERS DIVISION, 
Welton Road, Wedgnock Industrial Estate, 
Warwick CV34 5PZ, England. 


Learn more about 
NASCOM now 
Complete the 
coupon for further 
information and a 
full list of dealers 


Dealer Enquiries 
Welcome 
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Semicomps Northern Ltd 
East Bowmont Street, 
Kelso, Roxburghshire Tel. (0573) 24366 


systems to your ae 
requirements. 

16 The Square, Kenilworth, CV8 1EB. 
Tel: Kenilworth (0926) 512127 


Eley Electronics, 100/104 Beatrice Road, 
(off Fosse Road North), Leicester.’ Tel: 0533 871522 


Stationstraat, 
6241 CL, 
Bunde (L), 
Netherlands. 
Tel: 043 641147 


MID-SHIRE'S COMPUTER CENTRE 


68 Nantwich Road, Crewe, Cheshire 
Tel: (0270) 211086 


CRIGALID ~narcom 


tems & software 


eed Gant REXMMAMSTED 
MICRO-PRINT LTD 


59 Church Street, Stoke-on-Trent, ST4 1DQ. 
Tel:(0782)48348 


ELECTRICAL ELECTRONIC & MICROCOMPUTING 
RETAIL & REPAIR 
18 Station Road Lower Parkstone 
Poole Dorset BH14 8UB 
Tel Parkstone (0202) 746555 


Migr RO Gh | Amateur radio C.B. radio 
US Electronics Computers 

372- 374 Gece Street Aberdeen 

Telephone: 0224 633385 OTHER NASCOM PRODUCTS 


Kits from £125 + VAT 
9 East Street, Colne, Built from £285 + VAT 
Nr. Huntingdon, Cambs. Systems from £399 + VAT 
Tel: Ramsey (0487) 840710 
Contact Paul Jephcott New Products 


* Micro-Ed— The Education Computer £399 + VAT 
* AVC— Advanced Video Controller with 


Colour Graphics and 80 x 24 Text £155 + VAT 
SRS MICROSYSTEMS : ; 
161 Bramley Road, Oakwood, * M Basic—A compiled Basic 
London N1 for use under CP/M £150 + VAT 


4 
Telephone: 01-363 8060 * Monitor Display—12” Green Screen in 


Cream Metal Case £120 + VAT 
58 Battersea Rise, * Monitor Display — 12” Green Screen in 
Clapham Junction OFF Cream Plastic Case £99 + VAT 
London SW11 1HH 


Tel: 01-674 1205 Records To Lucas Logic Ltd., Nascom Microcomputers Division, Welton Road, 
01-675 4557 Wedgnock Industrial Estate, Warwick CV34 5PZ, England 
Please send: 


Literature) Dealer List Prog. Book FormQ) 


ee LY = an T 
SRY TAONICS LU 


2 NORTH ROAD, THE PARK, NOTTINGHAM NG7 1AG 
TELEPHONE (0602) 45053 
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When I was first asked to review a 
machine called the MicroEd, from 
NASCOM, I imagined that this 
must be one of the machines de- 
signed for the notorious BBC 
Microcomputer contract, and there- 
fore intended to compete for 
Government subsidy and Educa- 
tional Authority support with the 
“standard” machine which is the 
RML 380-Z. The present policy of 
the Dept. of Education & Science is 
to support two machines, the RML 
and the BBC MICRO- 
COMPUTER. 


Schools and Colleges which choose 
these machines have very strong 
inducements offered in the form of 
enormous discounts — 50% for first 
time buyers, which makes even the RML 
machine seem reasonably- priced — and 
extensive hardware and software 
support for establishments which re- 
equip or extend their computing facili- 
ties. Any assessment of the NASCOM 
contended for this lucrative market must 
therefore be in comparison with these 
two models. 

We can assume at once that the 
NASCOM is not competing in the high- 
price world of the RML-380-Z. The 
380-Z is amainly-RAM machine which 
has its BASIC or other languages loaded 
from disc or tape, and its mainstay 
version is a very pleasant unit with 56K 
of RAM, and twin double-sided discs 
running CP/M. This makes up tinto a 
very powerful system (or will, when they 
sort out their network) capable of deal- 
ing with tasks which range from 
elementary BASIC tuition to full-scale 
data processing in COBOL. The 
NASCOM simply isn’t in this class. 
This puts it into direct competition with 
the BBC machine, which is the pace- 
maker for the machines which are on 
offer at the moment and for those which 
will appear over the rest of this year. It’s 
important to remember in this respect 
that Educational users do not pay VAT, 
so that the BBC machine costs them just 
over £200 even with no discounts or 
subsidies. 

A photocopied sheed which was 
enclosed in the very provisional manual 
for the MicroEd seemed to delare the 
intention of the machine — to break 
away from the old image of NASCOM 
as a home-constructed spaghetti-special 
and be regarded seriously by 
educationalists. As a user of computers 
for educational purposes (including 
RML and BBC machines). 
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I shall judge the NASCOM accordingly. 
In doing so I have to bear in mind that 
this is a machine with a long pedigree, a 
reputation for excellent reliability, lots 
of good software, and a wide range of 
add-ons available. It is also supported by 
what must be the most enthusiastic and 
dedicated User Group in the country 
and was at one time the flagship of 
British-made computers. 


First impressions were anything but 
favourable. The NASCOM is a very 
large (21" x 1742" x 5%") and heavy 
machine by modern standards, housed 
in a black case which looks like a chunk 
carved out of a vinyl car roof. The 
keyboard set in this expanse looks rather 
Ist, and though the flat deck would be 
useful for sitting a video monitor, a 
cassette recorder and several ZX-81’s, 
it does take up rather a lot of space. 
Presumably all the expansion can be 
done within the existing case, as is true 
of the RML machines,and the case was 
certainly sturdy enough for school use, 
something which can’t be said for some 
of its rivals. 

The provisional manual was basically 
that of the NASCOM-2, which 
appeared to indicate that the 
MICROED was a NASCOM-2 with a 
different sticker on the front. The 
manual was very much aligned to the old 
NASCOM image, partly dot-matrix 
printed, part daisywheel, partly type- 
written, and partly typeset. It dealt in 
detail with construction from kit form, 
with the circuit, with the machine-code 
monitor, and it also mentioned BASIC. 
There was an index, but not a very 
helpful one — there was no entry for 
MEMORY MAP, for example, and this 
was typical of the frustration that the 
used would find in trying to dig informa- 
tion from the manual. The RML manual, 
incidentally, is worse; and only the BBC 
manual sets really high standards in 
manual production, reflecting the 
educational experience of its author, 
John Coll. NASCOM would certainly 
have to pay considerable attention to 
this point. 

Taking the manual at face value 
indicated that the MICROED was a 
machine using 8K ROM and 8K RAM, 
and the screen message on the BASIC 
carried the 1978 MICROSOFT copy- 
right notice. There are a large number of 
potential interfacing points on the back 
of the case, though on the review 
machine most of these were blanked off, 
leaving the cassette socket (a DIN-style 
socket with centre-pin for which I could 
not find a plug in time to test the cassette 


system), a Serial-printer connector (now 
that most schools use the OKI microline 
with parallel interfaces), a video 
monitor output, using the BNC socket 
favoured by the BBC machine, and a 
UHF modulated output. I hooked in my 
video monitor and switched on. 

First impressions were once again 
unfavourable. There was nothing to be 
seen on the monitor, and after pressing 
ENTER (not RETURN), I saw only 
SYS-3. This should have been NAS- 
SYS-3, indicating that the video monitor 
signal was designed for an under- 
scanning monitor. I can’t change the 
scan width on my monitor, which 
functions well on the RML and the BBC 
machines, and it’s unlikely that School 
or College users would want to try such 
adjustments. I changed over to the VHF 
modulated output. This gave better 
results, though the lines still filled the 
screen to an uncomfortable extent. 
Nascom should be aware, however, that 
the use of TV receivers in Schools is 
subject to considerable restrictions on 
safety grounds, and many authorities 
insist that all school TV receivers should 
use a double-wound mains transformer 
and have an earthed chassis. This makes 
them expensive and rare items, so that 
the use of cheap video monitors is quite 


widespread. 


Moving on, the next question was — 
why should it start up in the monitor? 
There’s no reason for the RML doing so, 
because only the monitor is in the ROM 
of the RML machine, but there seems no 
reason for a machine which has BASIC 
in ROM to start up in monitor — its just 
another chore for whoever switches the 
machines on. The manual suggested that 
switches or links inside the case could be 
altered to make the initial switch-on 
produce BASIC, and this would pre- 
sumably be already done on production 
models — you can’t expect school users 
to want to start getting acquainted witha 
machine by taking the lid off it. In any 
case, the application of the Health & 
Safety at Work Act has discouraged 
experiments, since any subsequent 
mishap can be pinned on whoever took 
the lid off, and teachers have enough to 
worry about as it is. The days when the 
school computer fell into the hands of a 
knowledgeable enthusiast are over — 
computers are increasingly being set up 
and used by teachers with no previous 
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experience; that, after all, is what it’s all 
about. The monitor startup looked like a 
hangover from the “‘constructor’s para- 
dise’’ days of the old NASCOM, and 
made me wonder if this was a serious 
attempt to get into the educational 
market or just a way of reducing stocks 
of the NASCOM-2 before a new model 
could be designed. The whole prospect 
stands or falls by one simple proposition 
— if you are Head of a School which by a 
year’s efforts of Fetes and Jumble Sales 
has raised about £399, how are you 
going to spend it? Do you buy a half- 


BASIC is well known. Any class learn- 
ing NASIC will nowadays concentrate 
on the data processing and problem- 
solving aspects of the language, and the 
string handling of MICROSOFT 
BASIC is good, well known, easy to 
understand and generally available on 
other machines. Unfortunately, the 
cassette filing system of the MICROED 
is not exactly suited to data processing 
work. You will look in vain for com- 
mands like OPEN and CLOSE, PRINT 
and INPUT, used in data filing. All you 
have is a version of CLOAD and 


COM “MICROED”’ 


price BBC machine plus a printer and 
other extras, or a full-price BBC 
machine(no VAT, remember) and some 
extras, or on ten ZX-81’s (unsupported 
by the authority but on special offer) or 
on this machine (with nothing left over 
for even one cassette). Which gives you 
the greatest amount of computing now, 
and the greatest scope for expansion? 

Much, of course, depends on the price 
level at which a computer can be sold. If 
the price is substantially below that of 
the BBC MICROCOMPUTER, then 
there may be a few buyers for an 8K 
ROM, 8K RAM machine which is 
capable of considerable expansion and 
is available now. In 1977, I would have 
thought the specification of the 
NASCOM excellent, but times have 
moved on since then, and the hardware 
which is on offer here is 1978 style, no 
U.L.A.’s, no switch-mode power 
supplies hence the massive size. 

The BASIC... well, unless it is a very 
new design of BASIC there’s not much 
to say. The 1978 MICROSOFT 
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CSAVE (the program load and dump 
commands) which can be used to file 
variables, but NOT string arrays. This is 
very poor by 1982 standards, and 
though the manual mentions that the 
cassette system can operate at several 
baud rates, trying to find instructions for 
this is like the proverbial search for the 
needle in the haystack. This point once 
again raises serious doubts about the 
purpose of this machine. An enthusiast 
who already has a NASCOM can put up 
with all kinds of patching on inadequate 
systems, just to keep a solid and reliable 
machine running — I did the same for 
my TRS-80. We can’t, however, expect 
to buy a machine which lacks todays 
fundamental requirements, particularly 
when the competition has much more 
advanced specifications at lower prices. 

How does the machine shape up to 
everyday use. On the review machine, 
the RESET key had become detached, 
and there was no obvious way of secur- 
ing it. The keyboard is pleasant to use 
from the touch point of view, and the 


keys have auto-repeat, but the ENTER 
key (it’s not big enough to print 
RETURN on!) is not sufficiently dis- 
tinguished by size, shape, colour or 
position to emphasise its importance to 
the beginner — it’s also very easy to hit 
in place of the backspace. Though lower 
case could be obtained by using the 
SHIFT key along with letter keys, there 
was no SHIFT LOCK key. The manual 
advocated the use of the monitor Kl 
command to achieve shift lock, the 
alternative being a POKE from BASIC. 
The appearance of the characters on the 
screen was good, and the line layout of 
48 characters per line and 16 lines per 
screen was clear, though the characters, 
oddly enough, looked larger than a 48- 
character line might suggest. This is a 
good compromise for UHF modulation, 
clear without being too large. 

NASCOM has now been under new 
management, after the spectacular 
crash, for about a year, and if this is all 
they can come up with in the way of a 
computer for the fastest-growing market 
of all, then the year has not been well 
spent. This is still a computer for the 
home constructor who doesn’t mind 
paying a lot of money for an unsophisti- 
cated machine just to get some ex- 
perience of construction. There’s 
nothing wrong with that, and a few 
schools with well-heeled electronics 
clubs might still be prepared to buy the 
NASCOM as a super test-bed for 
accessories. It simply cannot compete 
on any other grounds, however, either as 
a home computer, where it’s up against 
the BBC machine, SPECTRUM, VIC, 
ATOM, ZX-81 and many more on the 
horizon, nor can it compete as an educa- 
tional machine for which purpose it 
simply isn’t adequate. The pioneering 
days are over. Educational users now- 
adays are not working with machine- 
code entered in hex (though the superb 
ZEN assembler is available — a point 
not even mentioned by NASCOM), 
they are not interested in taking the 
machine apart now and again to make 
minor changes. The main purpose of a 
computer in a School is to teach the use 
of a computer to solve problems, and 
quick and easy use without the mumbo- 
jumbo of “‘front-panels’” and machine 
code monitors is essential, along with 
low prices and plenty of support from the 
local educational authority. With the 
geatest of respect for NASCOM, and 
the many enthusiasts who have had 
much enjoyment from their machines in 
the past, this is not a machine which can 
possibly hope to compete in today’s 
marketplace. 


ELECTRONICS & COMPUTING — 41 


NASCOM USERS BRIDGE THE GAP BETWEEN EXPENSIVE 
FLOPPY DISK SYSTEMS AND UNRELI 

Take a look at the NASCOM APPROVED HS-IN CASSETTES. 

STORAGE SYSTEM. Where else can you get 

features like these, ,, B — Write a Basic file 

C — Instant display of catalogue. 

D — Delete file. 


A full on screen instant display of the 


catalogue F ‘ ae 
Auto vertification of each file as it is — Jump to Basic. 
written. N — Jump to NAS-SYS. 


Q — Warm start to NASPEN text editor 
R — Read a file. 
T — Transfer file to another drive. 


CRC error checking. 
Link selectable 2Mhz or 4Mhz option. 
Fast data transfer rate of 6000 bps. 


Powered from NASBUS. W — Write a file. 
8’ sq NASBUS compatible PCB. X — Exit and rewind cassettes. 
Far more reliable than any floppy disk Z — Warm start to Basic. 


system. 

112K on-line storage with 2 drive system. This Mini-Cassette Storage System is techno- 
logically far ahead of anything like it on 

the market and is extremely reliable into the 
bargain. AND THE COST? 


The HS-!N has a Command Set which makes it a 
floppy-disk “‘look-alike’’. It can load an 8K 
program in under 11 seconds and can store up 


to 56K (28 files) on each side of tape. Why spend Single Drive System built and tested £199 
£700 on a floppy disk system when the less Double Drive System built and tested £279 
expensive HS-IN system has a command set like 


this... Carriage £3.50. 


OFFER NO} OFFER NO4 
ALL RAM B boards supptied until April 30th come with an NASCOM 2 built, 48K RAM B board built, 3A PSU, 


EXTRA 32K FREE on board. HS-IN single drive system, EPSON MX80FT-1, NASPEN 
OFFERNO 2 & ALL CABLES ONLY £900 + VAT. SAVE £125.50 
NASCOM 2 built, 48K RAM B board built, 3A PSU _ = SEE OFFER 1 
ONLY £360 + VAT. SAVE £37.50 SEE OFFER 1 OFFER NO 5 
OFFER NO 3 NASCOM 3, 48K RAM B built, Gemini Intelligent Video 
NASCOM 2 built, 48K RAM B board built, 3A PSU, Card (IVC) 
HS-IN SINGLE DRIVE SYSTEM ONLY £540 + VAT. SAVE £65 SEE OFFER 1 
ONLY £530 + VAT. SAVE £66.50 SEE OFFER 1 OFFER NOG 
SHARP MZ80K WITH SUPER GRAPHICS +5 GAMES, 
ALL OFFERS END APRIL 30TH 1982 EPSON MX80FT-1 WITH PAPER. 


ONLY £825 + VAT. SAVE £229 
MICRO-SPARES JOIN MICRO-SPARES have now become the MICROVALUE GROUP 
member supplying Scotland and now add super new products like 
MICROVALUE GROUP the Gemini, Sharp & Epson to the MICRO-SPARES range. 
SEE MICROVALUE AD IN THISMAG. On pages 24 & 25 
smceg QUALITY MEMORIES Buy an EPSON PRINTER-| 
AT ICES THAT CANNOT BE BEATEN IN THE U.K. 
Get a COMPUTER 


MICRO-SPARES can supply these memories in quantities from 1 

to 10,000+. Parts delivery is f —~ord ived by 4.30 r 

shined tsar tis iP INRENE 1S 18St — Qreers:recewed: by prmare YES — YOU WILL RECEIVE A FREE 
All memories are guaranteed for 1 year from date of purchase. a MODES TELOW. Re Teo dich 
THE PRICE 1S GOOD — BUT HURRY — 


Memories supplied are good quality but should you have a 
faulty part a replacement will be sent as soon as the part is received THIS OFFE R LASTS AS LONG AS THE 
ZX81's ARE IN STOCK 


- without question. 
Thousands of memories have already been supplied to Manufacturers 


Computer Traders, Government Bodies and Individuals alt over EPSON MX80T £359 + VAT 
the U.K. and the continent. If you are buying in large quantities EPSON MX80FT1 £399 + VAT 
lease telephone for price. Official orders are welcome! 
. o 149 50-249 EPSON MX80FT2 (new type) £465 + VAT 
2114L (200ns & 300ns) low power 96p 93p 
Suitable for Acorn Atoms EPSON MX100 £575 + VAT 
2114N = (200ns & 300ns) 96p 93p PAYMENT AND DELIVERY 
4116 (250ns) 63p 63p Payment is by Cheque, Posta! Order, ACCESS, VISA etc. PLEASE 
{200ns} 65p 63p add postage and VAT. Postage on component orders under £30 is 
(150ns) 75p 73p 50p. All in stock items sent same day. All none Kit items have a 
2708 (450ns) 1.40p 1,34p 1 year guarantee. Official orders welcome. Discount on large 
2716 2.05p 1.92p orders by arrangement. 


SUPPLIERS TO TRADE . > BARCLAYCARD COMPUTERS 
LOCAL GOVERNMENT 1CPrO- pares (eee PERIPHERALS 
EDUCATION VISA COMPONENTS 
INDIVIDUALS 19 Roseburn Terrace, Edinburgh EH12 SNG ame & NATIONWIDE 


INDUSTRY 


MAINTENANCE 


Tel: 031-337 5 
EDINBURGH 7 ie 
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SUPERBRAIN 


BEST VALUE IN THE U.K. 
£1,599 “< 


SUPERBRAIN 


(64K - 350K DISKS) 


SUPERBRAIN ‘QD’ 


(64K - 700K DISKS) 


yy 
WH 


— = 


MICROLINE 82A 
120 -ps 

bi-directional logic 
seeking Matrix 
printer 9 


MICROLINE 83A 
120 cps bi-directional 
logic seeking 


Matrix printer £690 


MICROLINE 80 
80 cps uni-directional 


Matrix printer £295 


ae 


£1,799 Se, 


OLYMPIA 
SCRIPTA KSR 
TYPEWRITER 
TERMINAL 
£850 


74 ., 
: 4 4 
RICOH 1600S fej 


Highspeed daisy °‘ 
wheel printer 
Special intertaces 
available 


£1450 


ALL EQUIPMENT CARRIES A 90 
SOFTWARE 


WORDSTAR 
MAILMERGE 
DATASTAR 

T MAKER 
DATAFLOW 


PAYROLL 

INVOICING AND STOCK 
CONTROL 

SALES LEDGER 

£150 PURCHASE LEDGER 
£99 NOMINAL LEDGER 


(ALL PRICES EXCLUDE VAT) 


£225 
£70 
£155 


PROFESSIONAL GRADE KEYBOARD AND CASE 
AT UNBEATABLE PRICES 


¥* Our case takes the ZX81 printed board. 

¥% Keyboard supplied fitted to case 

%* Your RAM Pack plugs into rear of case 

% Assembled keyboard and case price £36.00 


%* Keyboard complete with ribbon cable & connectors 
* No soldering required 
* Large keys are used with changeable keymarkers 
% Keyboard Ready Assembled price £24.00 
SINCLAIR MAKES THE BEST HOME COMPUTERS 
AND WE MAKE THE BEST KEYBOARDS 


Full money back guarantee if you are not fully satisfied. 
Prices include VAT 


MAIL ORDER ADDRESS: 
GORDON ELECTRONICS 76 Mountbatten Road, 


Braintree, Essex, CN7 6TP Telephone: (0376) 26048 
Please add £1.50 P&P. Make cheques payable to: GORDON ELECTRONICS 
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051-263 5783 - 5738 


BUSINESS EQUIPMENT CENTRE, 35 EDGE LANE, LIVERPOOL L7 2PA 


DAY WARRANTY - MAINTENANCE AVAILABLE ~ 


£250 


£245 
£225 
£225 
£265 


VERBATIM DISKETTES 
LISTING PAPER 
PRINTER RIBBONS 
COMPUTER LABELS 


DISCOUNT 
PRICES 


40 
$ 


$ 


DEALER AND 
QUANTITY ORDER 
ENQUIRIES 
WELCOME 


V. GENIE UPGRADES 


Internal memory upgrade 16-32K, £44.95 (kit) 
Ditto: 32K-48K (factory fitted only) £49.95+ £12.00 carr. 
Lowcase conv. £28.00 TAB/CLEAR Keys £3.45 

New ROM with keyboard debounce and personalised power 
up message (15 chars max.), supports lowercase (with our 
L/C upgrade kit), 1 ROM £8.95 

Any kit fitted for £7.50 plus £12.00 carriage. 

AY3-8910 sound generator on PCB with demo tape — just 
plugs in to expansion con. £49.95 

Eight input A/D converter to add on to sound generator board 
£23.00 

Eproms, 2708 £2.95, 2716 £3.47, 2532 £5.25 (All single 
rail) 

Eprom blowing service ring for details. Erasing 50p/chip 
C15 cassettes 65p each + 10p each carr. 

We can supply most hardware at competitive prices e.g.: 

V. Genie printer interface with cable £39.95 

Microline 80 £335.00 Microline 82A £435.00 
Epson MX80FT £435.00 Epson MX82T £430.00 

V. Genie Disk drives £5.25 inch boxed with PSU and all 

cables, examples: 

Twin 40 track £506.00 Twin 80 track 
Ring for a quote on your requirements. 

Repair service for Genie, TRS80, Superboard & VIC 20 
ALL PRICES INCLUDE VAT, AND P&P ON ORDERS 

OVER £10.00 Otherwise add 75p towards cost. 


Ring your order through on Barclaycard 
for immediate despatch. 


ARC Electronics 
54 Heron Drive, Sandal, Wakefield, W. Yorks. 
Telephone: Wakefield (0924) 253145 


£654.95 


ELECTRONICS & COMPUTING — 43 


BBC MICRO FEATURE 


SIMPLE DIGITAL 
INPUT-OUTPUT 


by Paul Beverley, Norwich City College. 


If you are interested in getting your 
B.B.C. microcomputer to control 
things, for example a model rail- 
way or a model racing car circuit 
then this and successive articles 
should be of help to you. However 
I’m going to start right from 
scratch so that even if you have 
never done any interfacing before, 
you should at least be able to get 
started once you’ve absorbed this 
article. What I will be assuming 
though is that you have some 
knowledge of binary and hexa- 
decimal. If you haven’t, then pop 
along to your local library and find 
a book which explains it. (Any 
suggestions, Ed?). You cannot get 
far with digital interfacing unless 
you understand the number 
system used by the computer, i.e. 
binary, and since binary is so 
cumbersome — all those 1’s and 
0’s — we use hexadecimal (base 
16) which is simply looking at four 
bits at a time, 2 to the power 4 
being equal to 16. So to specify an 
8 bit byte requires just two hexa- 
decimal numbers. 


What I shall do is to look at the whole 
idea of memory-mapped input/output 
which may well be a new idea even to 
those who have done some interfacing 
on Z80 based machines. Then I shall 
give a little bit of explanation about the 
6522 versatile interface adapter which, 
to explain it fully would need a complete 
series all to itself, and then finally I shall 
give you a few circuits so that you can get 
started with a few simple experiments 
yourself, then as the series goes on I'll go 
into more detail so that you can go on to 
more advanced projects. 


MEMORY-MAPPED 
INPUT/OUTPUT 


In most microcomputers the information 
is stored in the form of 8 bit binary 
numbers, each of which is stored at a 
Specific numbered location. This 
number is known as the address. At 
some of these addresses the information 
is stored in permanent form i.e. it cannot 
be changed. This is what is called read- 
only-memory (r.o.m.). Other informa- 
tion needs to continually up-dated and 
moved around and therefore has to be 
stored in read/write or random access 
memory (r.a.m.). 


Within a r.a.m. chip are effectively 
vast arrays of transistors, the state of 
each transistor, on or off, representing 
one bit of one of the binary numbers 
stored in it. In memory-mapped input/ 
output, what we do is to have a circuit 
which, as far as the computer is con- 
cerned, acts like ordinary r.a.m., but in 
fact, each of the transistors which 
represents one bit of memory has got a 
circuit attached to it so that its state can 
be looked at electrically from outside the 
computer, or so that its state can actually 
be changed by some external logic level. 
But unlike r.a.m., these memory loca- 
tions can only either be written to or read 
from, but not both at the same time. Thus 
we talk about input and output ports. i.e. 
windows through which the computer 
can talk to the outside world and vice 
versa. 


An output port then is a set of eight 
lines coming out from the computer, and 
each line will either be at logic 0 (0 volts) 
or logic 1 (+ 5 volts) depending on what 
number has been written to it by the 
computer. Each of these lines could then 
be used to switch on or off some electrical 
circuit such as a light or an electrical 
heater, or to operate some mechanical 
device such as a flow valve. Alternatively 
you could feed all eight lines into a 
device called a digit to analogue con- 
verter which would give you a single 
voltage out which was proportional to 
the binary number stored at the port. 

As far as input ports are concerned 
what we have is eight lines which can be 
used to sense the states, logic 0 or 1, of 
each of eight different circuits. So when 
the computer reads the input port, the 
number it gets is made up of the indi- 
vidual on/off states of each of the lines, 
and it would then have to be programmed 
to interpret the number in terms of events 
in the circuits to which it was attached. 

Just as the output port can be used to 
produce a single voltage, so the input 
port, if used with an analogue to digital 
converter, can be used to read the value 
of a voltage in an external circuit. The 
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B.B.C. microcomputer actually has four 
of these circuits each of which uses 12 
bits rather than 8 giving greater accuracy, 
and I dealt with how to use these from 
within BASIC in my article last month. 


THE 6522 V.I.A. 


The B.B.C. microcomputer has many 
different types of port —- too many to 
deal with here, but the one I will look atis 
the 6522 versatile interface adaptor. 
This has sixteen 8 bit registers in it which 


Address Register 


FE60] PB port - User port 


FE61 | PA port - Printer port 
FE62|DDRB - Data direction register B 
FE63|DDRA - Data direction register A 


Figure 1 — Four of the registers of the 
6522 via 


can perform various functions, and their 
addresses are &FE60 to &FE6F. Of 
these, only two are actually ports which 
can be connected to the outside world, 
but the other registers can affect what 
happens at these ports in various ways. 
Also, both these ports are ‘“‘bit- 
programmable’, in other words each 
line can be individually programmed to 
be either an input or an output. The 6522 
itself therefore can be used to provide 16 
output lines or 16 input lines or any other 
combination in between. However on 
the B.B.C. machine, one of the ports has 
been provided with a buffer in order to 
make it suitable to drive a parallel printer 
and so those eight lines can only be used 
as outputs. So if you need more than 
eight inputs you will have to use one of 
the other ports. For example, there are 
two spare digital inputs on the connector 
for the paddles. 
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PART 3 


Interfacing 
the 
BBG Micro 


DATA DIRECTION 
REGISTERS 


In order to set each bit of each of the two 
ports as either input or output, there are 
two registers called data direction 
registers, DDRA and DDRB. Each bit 
of these two registers corresponds to a 
bit in port A or port B, and each bit acts 
like a toggle switch. If the bit is set (logic 
1) then the corresponding bit in the port 
is set as an output, and if it is reset (logic 
DDRB PB 

PBO 
PB1 

Outputs 
PB2 
PB3 
PB4 
PB5 


PB6 


Inputs 


PB7 


| 
| 
| 
= 


2&FE63 PAS 


= 8FF Outputs 


PA4 

PAS 

PA6 

PA7 

Figure 2 — An example of the use of the data 
direction registers 

0) then the corresponding bit is an input. 

In the example given in figure 3, all of 

PA is being used for output, as of course 

in this machine it has to be, and this is 

done by putting 255 (&FF or binary 

11111111) into DDRA. That is, all the 

bits of DDRA are set to 1, and this can 

be done from BASIC by saying 
2&FE63=&FF 

The ‘‘?”’ is the “byte indirection” familiar 

to Atom users and is equivalent to the 

more common POKE. i.e. POKE 

&FE63, &FF. 
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PB on the other hand is split into two 
halves — four input lines and four output. 
For this, DDRB has to be loaded with 15 
(00001111 in binary) so that the four 0’s 
correspond to the four upper bits being 
inputs and the four 1’s, the four lower 
bits being outputs. 


OUTPUT CIRCUITS 


When you are using the computer to 
switch things on and off, you have to be 
aware of the amount of current which 
each output device in the computer is 
capable of providing. It is also worth 
noting that the amount of current is 
different depending on whether you are 
trying to “source” or “‘sink”’ current. i.e. 
it depends, as can be seen from figure 4, 
on whether the load through which the 
current is to be passed is connected to 
OV or +5V. Connecting it to OV is 
perhaps the more obvious way of doing it 
so that when the output is logic 0, no 
current flows, but when it is logic 1, 
current flows out of the port and down 


PAO - 7 


C lout = 400 vA max 
logic 1 


(a) Printer Port Rioad 
(buffered) 
Ovolts : 
+5 volts 
Rioad 
PAO -7 
logic O lin = 10 mA max 
bowed, Ge ge e Ne et are aon 
PBO - 7,. out = 1 mA max 
logic 1 
(b) User Port 
(unbuffered) Rload 
O volts ~- 
+5 volts 
| Rioad 
PBO -7 
logic O 


lin = 1.6 mA max 


Figure 3 — Current capabilities of the printer 
and user ports 


through the load resistor. That is, the 
port is acting as a source of current. If 
you connect to +5 V however then when 
the output is logic 1, no current flows, 
but when it goes to logic 0 then current 
will flow down through the resistor and 


into the port — hence the term “sinking”. 
Admittedly it is a little bit confusing that 
although the port is an OUTPUT, 
never-the-less current flows INTO the 
computer, but the computer IS still 
acting as an output because it is con- 
trolling whether or not the current should 
flow. 

As you can see from figure 4, both the 
ports have a greater capability for sink- 
ing current than for sourcing it. Indeed it 
is quite possible to drive L.E.D.’s directly 
from the PA port as shown in figure 5. 
However this means that the L.E.D. will 
be ON when the output is logic 0 which 
might be a little confusing. But if you use 
a transistor as shown in figure 5 then it 
works more as you might expect, that the 
L.E.D. in ON for logic 1 and OFF for 
logic 0. The circuit shown can be used on 
either of the ports, provided that the 
transistor has a gain of at least 50 which 
is well within the capabilities of most 
general purpose NPN silicon transistors 
e.g. BC182, BC108, ZT X300 etc. 


+5 volts 


N.B. L.E.D. is ON 
when output is logic 0. 


270R 

PAO - PA7 

Figure 4 — Driving LE.D.’s directly from the 
printer port 


DRIVING RELAYS 
AND D.C. MOTORS 


Relays and even small d.c. motors draw 
more than the 10 mA needed for an 
L.E.D. and the circuit design is therefore 
a bit more critical. The circuit shown in 
figure 6 allows you to switch 100 mA at 
up to about 20 volts, or even higher if you 
choose a suitable transistor. The circuit 
works by providing current to the base of 
the transistor through RI and D2. This 
switches the transistor on and therefore 
the relay or motor is on. Then when the 
output line goes low, the current is drawn 
away from the transistor which switches 
off. Diode D3 is used to protect the 
transistor from the high reverse voltages 
which are generated when the current 
through the coil is switched off suddenly. 

In order to switch even higher currents 
you will need to use two transistors in the 
so-called darlington pair configuration 
as shown in figure 7. This circuit should 
cope with more like 1 amp at up to about 
60 volts, again depending on the 
transistors used. 
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BBC MICRO FEATURE 
+5 volts ee ee 


But as a general rule it is worthwhile 
allowing for more current than you think 
you need, simply because if you cut it a 
bit fine, you may find your transistors 
getting rather hot. The point about using 
transistors as switches is this. When 
they are switched off then no current 
flows, so no power is dissipated. Then 
when it is fully switched on, the voltage 
drop across it is very small so the power 
dissipated is also small. But if you do not 
provide enough base current, then the 
transistor may not be fully switched on, 
in which case there may be an appreciable 
voltage drop across it which, with the 
current that is flowing, may represent an 
appreciable amount of power dissipation. 

As far as motors are concerned, the 
only thing you have to beware of is that 
when they are stalled they tend to draw 
rather large currents, so you have to be 
sure that your circuit is capable of 
handling that maximum current. 


USING THE PORTS 
AS INPUTS 


The most important thing to be sure of 
when using the ports as inputs is that you 
vave actually programmed them into the 
input mode. If you have programmed 
them as outputs and then try to use them 
as inputs you may well blow them up. 
Also, as I have said, PA has output 
buffer circuits on it and can therefore not 
be used as inputs at all. It is worth noting 
at this point that when you first switch 
the machine on, or press the BREAK 
key, PA is automatically set in the 
output mode, and PB in the input mode. 

Simple inputs can be provided by 
using mechanical switches or reed 
switches which can be operated by 
bringing magnets near them. The switch 
can be connected directly between the 
input port and 0 volts so that when it is 
pressed the computer registers a logic 0. 
Unfortunately you can’t get it to work 
the other way round by connecting 
between the port and +5 volts since 
inside the input port is a resistor pulling it 
up to +5V so that if left unconnected it 
registers logic 1. 


READING AN INPUT 
PORT 


In order to read an input port, you can 
again use byte indirection, though this 
time it appears on the other side of the 
assignment, viz:- 
value + ?&FE60 

This is equivalent to ‘‘value = 
PEEK(&FE60). 

But what if you want to look at one 
particular line and are not interested in, 
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L.E.D. in ON 


when output is logic 1. 


pw 
r 270R 
Ss 


BC182 or any general 
purpose N.P.N. 


PAO - PA7 f : a9 Y 
or ; ; 
PBO - PB7 4k7 : transistor with 


| gain = 50 
Oo —-~ ———- 


Figure 8 — Using a transistor to switch an LE.D. 


+5 volts 
° 


PA or PB 


D1 
0 volts 1N4001 


D3 4 
1N4001 


D2 
1N4001 


+ V < 20 volts 


100 mA max 


gain = 100 
at 100 mA 
(e.g. BC182) 


Figure 6 — Single transistor relay or motor driving circuit 


+5 volts 
R1 
2k7 
PA or PB 
D1 
1N4001 
0 volts 


D2 . 
1N4003 


—————-0 
+ V< 40 volts 


1 A max 
1 T2 
BC182 BD131 
or equivalent ~ or equivalent 
(gain = 20 


at 1 A) 


Figure 7 — Darlington pair circuit for higher current switching 


(Ge 
+5 volts PBO - PB7 
programmed as 
input 


€ 


0 volts 


Figure 8 — Simple switch input to user port 


or don’t know the value of the other 
lines? For this we can use the logical 
operator, AND. For example, to check 
on the state of PB3, we could say:- 


IF(?&FE60 AND 8) = 8 THEN 
PRINT “ON” ELSE PRINT 
“OFF” 


or, to wait for PB1 to go to logic 0 we 
could say:- 


REPEAT 
UNTIL ?&FE60 AND 2 = 0 


APPLICATIONS 


I hope you now feel that you could go 
away and start connecting up to say a 
model railway or model car racing set. 
You have enough information to be able 
to switch motors on and off and also to 
look at reed switches or mechanical 
switches to sense the presence of a car or 
atrain. We haven't thought about how to 
actually control the speed of a motor yet, 
only how to switch it on and off, but first 
things first! 
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SHARP MZ-80K/MZ-80A /MZ-80B 
Functional cassette soffware by Dale Hubbard 
Buy 2 at £19.95 = take lat £5.95 FREE!!! 


All programs in Standard Sharp Basic for 48k RAM upwards. 
All programs supplied with exhaustive and attractively bound COMMERCIAL ACCOUNTS 


documentation. A gem of a program, all for cassette, with the 


following features: — 
DATABASE 


Daily Journal Sales Ledger 
The program that everyone needs. Facilities include sort, search, list, Credit Sales Purchase Ledger 
delete, change, totals, save file, line print if required, etc. etc. Can be Cash Sales Bank Account 
used in place of any card index application. £19.95 


Credit Purchases Year to Date Summary 


Purchases — other 
All the necessary for keeping a control of stock. Routines include 
stock set up, user reference no., minimum stock tevel, financial 
summary, line print records, quick stock summary, add stock, 
delete/change record, and more. £19.95 


A fully interactive program suitable for all 
businesses, Files can be saved and loaded and 
totals from one file carried forward to another on 
cassette. Particularly useful from a cash flow point 
of view, with an immediate accessibility to totals 
for debtors and creditors. Bank totally supported 
with entries for cheque numbers, credits and, of 


course, running balance. £19.95 


MAILING LIST 


A superb dedicated database to allow for manipulation of names & 
addresses & other data, with selective printing to line printer. 

Features include the facility to find a name or detail when only 

part of that detail is known. Will print labels in a variety of user- 
specified formats. £19.95 


DECISION MAKER 

A serious program that enables the computer to make a sound decision 
for you based on various criteria. 

If you want to buy a car, hi-fi, house, etc., or you don’t know which 
woman to marry then you need this one. 


INVOICES AND STATEMENTS 


Ideal for the small business. A complete suite of programs together 
with generated customer file for producing crisp and efficient 

business invoices and monthly statements on your line printer. All 
calculations including VAT automatic and provision for your own 
messages on the form produced. £19.95 


HOME ACCOUNTS £19.95 
Runs a complete home finance package for you 
with every facility necessary for keeping a 
track of regular and other expenses, bank 
account, mortgage, H.P. etc etc etc!! You'll 
wonder how you ever managed without it. 


CHOPIN - LES ETUDES 

Six beautiful studies from Opus 10 and 25 
performed for you live by Mr. Sharp — 
Spellbinding!!! £5.95 


MOTOR ACCOUNTANT 


Find out exactly what that 
car is costing you and keep a 
data file with all your expenses therein! ¢5§.95 


RECIPE FILE 
RUBIK SOLVER ; Let all those computer 
It’s not our policy to offer games but we make an exception here for a widows have a bash! The 


program to solve the cube from ANY position. Shorthand notation 


: ; ; wives will really enjoy the fun 
makes learning the solution by heart possible for most active brains. £12.95 Leib 


of this program designed to 
keep all her recipes. Will even 


THE CATALOGUER suggest a menu for a day/ 


This dedicated database is ideal for use in any situation where a week! Excellent value. £19.95 


catalogue could be utilised. E.g. stamp collection, coins, photos, 
slides, books, records etc. £19.95 Access Welcome 


Send cheque or P.O. or Cash (registered) or Credit Card no. to: 


Gemini Marketing Lid 


Dept PCW(3) Quay House Quay Road! Newton Abbot Devon TQ12 2BU 

Or telephone us with your credit card order on (0626) 62869 

All orders despatched by return — no waiting. 

All prices include VAT and post & packing except Hardware. Full range of Sharp 
peripherals available — please ‘phone for quotations. 

Please state machine type (A.K. or B) when ordering software. ECMZ 


COM MEW IT 


A question | am frequently 
asked is, “Which segment of 
the electronics and computing 
market does our magazine 
appeal to?” By arranging 
readers into neat categories, 
media analysts hope to be able 
to divide markets into seg- 
ments. This quite normal 
practise works fine when 
dealing with traditional indus- 
tries such as mechanical and 
electrical engineering. It is not 
usual to find a mechanical 
workshop technician or mach- 
ine operator with a full-blown 
lathe or milling machine in his 
back kitchen. 

In the case of a computer 
service or electronics tech- 
nician, we are not surprised to 
learn that after leaving his 
computer system at work he 
returns home to a lavish and 
possibly better computer in his 
own lounge. A recent example 
which illustrates this point 
arose from a telephone con- 
versation I had recently with 
an E&CM reader, who phoned 
from his office to discuss a 
product review. The item we 
discussed would clearly be 
defined as “business use” 
however, the link between the 
professional and private inter- 
est of this reader were insepar- 
able. He went on totell me how 
at home he has a dustbin lid 
covered with silver paper on 
his garage roof which forms 
part of a satellite base station. 

Since I know from our 
survey that this particular 
gentleman is by no means 
untypical of E&CM readers 
you can imagine the headaches 
we have trying to explain our 
reader profile to professional 
media agencies. 

In an effort to try to put 
computer users into slots, 
computer manufacturers are 
now placing differentemphasis 
on the words ‘personal and 
‘home’ computer. When Sharp 
first introduced their MZ80B 
Personal Computer, I thought 
they were mad restricting its 
use by the title to personal 
computer users, when the 
specification clearly made it 
suitable for professional users. 
It soon became obvious how- 
ever, that Sharp wereaiming at 
the managers, engineers and 
decision makers who could 


JULY 1982 


justify a personal computer on 
their desks. 

The distinction then, be- 
tween different levels of micros 
would appear to be ‘home 
computers’ which fall into the 
price bank of up to say £500. 
Followed by ‘Personal Com- 
puters’ which normally cost 
between £500 and £3000 and 
finally ‘Business Computer 
Systems’ which carry a price 
tag anywhere between £3000 
and £20,000 depending on the 
software requirements. 


Survey 82 


During the past month I’ve been 
wading through the surveys 
kindly completed by readers and 
they reveal some surprising 
results. In particular was the 
amount of cash many of our 
readers earn which has prompted 
a memo from meto our Chairman 
asking for a 300% pay increase to 
bring me into line with the lowest 
paid readers. “I didn’t know we 
were paying you anything”. Chair- 
man. According to your figures 
and a slight bit of extrapolation E 
& CM readers will be spending a 
massive 14¥, million pounds on 
electronics and computing equip- 
ment during the next twelve 
months. Inaddition 34% of you in- 
fluence capital equipment pur- 
chasing and 20% have a budget to 
spend at work. An estimated 37% 
of our readers plan to buy another 
computer shortly and 62% use 
computers at work. 

One of the less predictable areas 
of the survey was readers altern- 
ative interests to electronics and 
computing. I won't dwell on this 
since its a personal matter and 
what people do in their spare time 
is their own business. If] tell youin 
some confidence however, gar- 
dening, sex, home brewing and 
amateur radio are in some way 
linked in the minds of some of our 
readers then perhaps you will 
know what to make of it. 

My conclusion to date is that we 
are reaching probably the most 
influential, technical sector of the 
electronics and computing market 
and with the information you 
have provided J hope we can now 
plot a course for an editorial 
balance which continues to meet 
the requirements of a great many 
electronics and computing enthu- 
slasts, 


NEXT MONTH 


in Britain’s first electronics & computer applications magazine 


Introducing CP/M 


The role of a computer operating system is 
outlined in this special feature by Dr. Philip 
Barker. A complete overview of the CP/M 
operating system for 8-bit microcomputers is 
then given and the use of this operatingsystem on 
a PET via a SOFTBOxX is described. 


Extra Memory for 
the ZX80/81 


This project describes how the 80/81 can be easily 
expanded beyond the addition of a 16K RAM 
pack. 


Atomic Frequency 
Meter Project 


Turn your Atom into a frequency meter with a 
range of 10Hz to 400KHz and an accuracy of 
better than 0.03%. 


Other regular features include Ann Houghton’s 
software reviews — ZX81 KIDS CORNER — 
ZX80 Addressing Methods by Ian Sinclair. Plus 
lots of software — readers letters and ideas on 
how to get the best from your computer. 


All in BRITAIN’S FIRST and BEST 
electronics and computer applications magazine 
AUGUST issue on sale at all leading newsagents 
from 9th JULY. 
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CASH PRICE CASH PRICE 


475} |.1095 


PLUS VAT PLUS VAT 
YOURS FOR ONLY 24 PAYMENTS OF 


#75 


PER 
MONTH 


x 


MZ-80P6 PRINTER FOR EITHER ‘A’ OR ‘B’ 


24 PAYMENTS OF I 24 PAYMENTS OF iis, f ‘ 
CASH PRICE WITH: — 
*EXPANSION UNIT £630+VAT CASH PRICE «FRICTION & TRACTOR FEED 
«MASTER DISKETTE FULL GRAPHICS + 80 CPS 


*xOPERATIONS MANUAL *xBIDIRECTIONAL & LOGIC 


SEEKING 


Ce Ee el 
] a 
HOW TO ORDER ; Mail Order Form 
| | 
I GOODS TICK CASH 24 MONTH TOTAL | 
Cash Customers [_REQUIRED HERE PRICE _—CREDITCHARGE _CREDITPRICE J 
Tick box/boxes for goods required. 1 _ 25 
Enter name and address. Send with cheque. 1 _Mz-80A £546.25 £148.55 £649.80 | 
AI RR aa ye TOY Obiivery. |} MZ-80B C) £1259.25 £342.75 £1602.00 
Credit Customers | B 
Order as for cash customers. Send cheque for 1st | _Mz-s0sFD_ CL) £724.50 £199.50 £924.00 
monthly payment as deposit. We send you simple i 
Musters Finance loan form. You complete and 1 _Mz-sope, 632.50 £171.50 £804.00 | | 
return it, we despatch. MAX A.P.R. 30.5% l 
Other Sharp Kit | NamMO sic tices xaite v ceveesemee sete s ie ote esos esi eee S 2d ES TONGA) pcan kas tag cont I 
If you want dual disks, P4 or P5 printer, machine I 
languages etc., phone Nottm. 607395 for cash ARGICSS ca.acctieaiesie. dcecend Dante side a iaeewacniy. ae aeine  RAaA-s Shah aaaoe sure debwem pa ck-madeeiar | 
prices and monthly payment terms. 
1 MAIL TO: JSP COMPUTERS, 18 HAMILTON RD., NOTTINGHAM 
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Great VIC Software 


New Programs for your VIC Computer 
On Cassette 


COLOUR & SOUND 


Home Finance 
Math Drill 
Hangman 
Yahtze 

Othello 

Target Moon 
Shooting Gallery 
Capture 


Lunar Lander 
Wrap 
Breakout 
Blackjack 
Pong 

Slots 

Alien Raiders 
Bombs Away 


Cattle Roundup 
Artillery Shoot 
Micro Maze 
Snake Out 
Trapper 


Adventure 
Head On 
Target 
Hang In 
Chase 


SEND 75p FOR FULL CATALOGUE (Refundable against purchase). 


DEALERS ENQUIRIES WELCOME. 


ANGLO AMERICAN SOFTWARE 
138a Stratford Road, Birmingham B11 1AG 
Tel: 021-771 2995/2736 


ALL PRICES INCLUDE VAT & POSTAGE 
24 Hour answering service 
on 021-771 2995 for Access orders. 


2X81 16K 


BANK 
A professional approach to the age old problem of banking. 
Using “bank” you can delete entries, search by item, name or date, check balance and print abank 
balance sheet (with a printer). 


FREEZER 
A stock control programme for the large freezer. 
Among the facilities in this programme are; 
List sell by: by entering a date, all the items to be used by that date will be listed. 
List item: by entering an item name you can display all the entries with that name. 
In this programme youcan store information like: purchase date: shop purchased from: quantity: 
item name: sell by date: location in freezer (user defined). 


NAMES 
An amazing programme designed to replace the address book. 
Powerful search facilities are built in with various search choices. 


DATES 
Any date worth remembering should be in this programme. 
Information can be retrieved in a multitude of different fashions. 
You need never forget an important date again. This programme may also be used as an 
appointment information storage source. 


COMPUTER AIDED DESIGN PROGRAMMES 
555 TIMER 


By entering a few component values the computer will calculate all the component values and 
pulse rates of the required circuit. 

On completion, the computer will print a circuit diagram of either aastable or monostable circuit 
complete with all the calculated information and any necessary comments. 

Component values may be changed in order to achieve the desired result and on request, the 
computer will tell you which component values are available in the shops. 


741 OP AMP 
A similar structure to the above but for the 741 operational amplifier. 


COMPUTER PROGRAMMES FOR TRADES USE 


1. Theatre: for the small (50 seat) theatre. 

2. Survey: a user defined survey programme capable of printing out all the required results. 

3. Stock control: a basic control structure which can be user defined before purchase. 

The above mentioned and including: bank: freezer: names: dates: can be rewritten onrequest, to 
operate with upto 64K of memory. 

For details, please write to dept. BSR. 
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ZX MICRO-PRO® 


ANNOUNCING OUR NEW RANGE OF APPLICATION PROGRAMMES 
WRITTEN BY THE DISCERNING — FOR THE DISCERNING 


AS SEEN AT THE MICROFAIR 


EGG ATTACK JOYSTICK 


This seemingly innocent electronic game of catch 
turns gradually into a harried race of joystick control. 
The player must manoeuver a nuclear reactor in 
order to catch radioactive eggs as they are dropped 
from advancing “monsters”. If the player misses 
three eggs, the Earth is no longer habitable and 
their turn to play is over — £12.95 


TUNNEL PATROL JOYSTICK 


The player is required in this arcade game to 
manoeuver an android through a maze in order to 
harvest “Energy Crystals” and score points. As an 
obstacle the program randomly throws the android 
into the fourth dimension where it must battle the 
dreaded “Batwing” in order to survive — £12.95 


In enclose a cheque/PO for £ 
ANGLO AMERICAN or debit my 


Access card number 


| 
1 
| Signature 
I 
1 


2X81 1K 


MICRO-MUSIC 

A superb programme which turns your keyboard into a musically in tune instrument. 

Just load the programme and press the start key. The sound can beheard through the monitor of 
your cassette recorder or, if you wish, through an amplifier. 

The sound produced is crystal clear and can be recorded with ease. 


NOTE 
Allthe 16K programmes aremenue driven and have extensive error traps builtin which makes an 
error virtually impossible. 
The approximate running time for each programme is 7 minutes. 


555 TIMER AND 741 OP AMP 
Both of these programmes were written by full time electronics engineers and only the highest 
standards can be expected from these programmes. 
It may be noted that only a few of the many capabilities of these programmes re mentioned. 
For full details of the programmes mentioned in this advertisement, please write to: Dept. Pl — 
SAE not necessary. 


DATA DISCOUNT CLUB 
On application for club membership you will receive: membership card and number, 10°%o 
discount on this and/or any future order, and you will also be included on our “latest release” 
bulletin list. 
To join send a cheque/ postal order for £4.00 to the address below. 


PRICES 
Beaten 6 scacpnsine bo cc uandien eae cenae da mceanergnmee ssw oss hsinaisdula meealseandeiend £6.95 
PRESZER as nic ncnvestets ae saiaincertisinls sis ecayslanetace ace wralaonzatsuassra(aia wylansresalelarabatiiady 3a Ua tacalasttets £6.95 
NGG as.>. or sic siepanaae 8 so create os alma Sects ae SA ais SAR eae eae See aera £6.95 
PSSM a crs picasa yarigfche tk ote aessanagavhs' Sev pbetodsty tale hss na ahadp in dh ate dip esis eloaseiene heselaisndedasend £6.95 
THMERISSS) scesnets 5 os syeeoe um asmesisess ovis Raeanials es Henn IRE akon’ £7.95 
PPA LN ain covesec'sns 055" spatpnesnc ens Suton yechags apg Biel stakacel ec eavak patets Spbke,aseen Re sna bre relsnbnedaed £7.95 
INCKO= MUSIC a. sess.573 aia. aislaraarari ais ass siacerstetentranardiaatalelaiacasaa shy an wacaislonne se viene ten araied £4.95 


All prices include P & P 


Trade prices on request. 
Quantity and educational discounts available. 


Please make cheques /postal orders payable to: 


ZX MICRO-PRO. (BCM) MICRO-PRO, LONDON WC1 3XX 
Telephone: (01) 404 5011 (24 hour message service) 


ZX MICRO-PRO® 


Director: K Haynes 
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IF IT WASN'T FOR THE LOWEST PRICES, THE BIGGEST CHOICE AND THE BEST AFTER SALES SERVICE WE JUST WOULDN'T BE COMP SHOP. 


THE TRS80 MODEL III SYSTEM — 


TRS80 MODEL III 


The Radio Shack TRS-80'M Model Il! is a ROM-based 
computer system consisting of: 

@A 12-inch screen to display results and other information 
@ A 65-key console keyboard for inputting programs and data 
to the Computer @ A 2-80 Microprocessor, the “‘brains’’ of 
the system @A Real-Time Clock @Read Only Memory 
(ROM) containing the Model Ill BASIC Language (fully 
compatible with most Model | BASIC programs) @ Random 
Access Memory (RAM) for storage of programs and data 
while the Computer is on @ A Cassette Interface for long-term 
storage of programs and data (requires a separate cassette 
recorder) @ A Printer Interface for hard-copy output of 
programs and data (requires a separate line printer, optional / 
extra) @ Expansion area for upgrading to a disk-based 
system (optional/extra) @ Expansion area for an RS 

232-C serial communications interface (optional/extra) 


DUSROLINE 80 Small size: 342 wr28e, ee 


108 (H) mm. @ 160 Characters, 96 ASCII and 64 graphics @3 
Character sizes: 40, 80 or 132 chars/line @ Friction 
and Pin Feed @ Low noise: 65 dB @Low weight: 6.5 kg 


MICROLINE 82A £440 VAT 


1-directional logic seeking @ Small size: 360 (W) 
x 32B(D) x 130(H) mm. @ 160 characters, 96 ASCII and 64 
graphics, with 10 National character-set Variants. @4 
Character sizes: 40, 66, 80 or 132 chars/line. @ Built-in 
parallel and serial interfaces. @ Friction and Pin Feed 
@Low noise: 65dB @Low weight: 8kg 


YER OLINE 83. seeking @ 136 £649 fbn 


on up to 15in forms @ Small size: 512 (W) «x 328(D) =x 130 
(H) mm. @ 160 characters, 96 ASCII and 64 graphics with 10 
National character-set variants @ 3 Character spacings: 5, 10 
and 16.5 Chars/in. @ Built-in parallel and serial Interfaces 
@ Friction and Pin Feed 
weight: 13 kg 


@Low noise 65dB @Low 


CENTRONICS 
DOT MATRIX 
PRINTERS 
_. 737 me) , 

— 739 £469) ’*" 


Standard Features 
@ Proportional Spacing 
@ Right Margin Justification @ 3 


way paper handling @® Upper and lower case @ True 
Descenders @ Bi-directional Paper Mode @ Underlining 
capability @ Condensed/ Expanded Print @ Sub-Scripts and 
Super Scripts @ Pin and Friction Feed @ 80/132 Column 
739 as above with special feature of 
Dot Resolution Graphics. 


HITACHI 
\PROFESSIONAL 


12" — £499 £149 fvar 


@ Reliability Solid state circuitry using an IC and silicon 
transistors ensures high reliability. @ 500 Hines horizontal 
resolution Horizontal resolution in excess of 500 lines is 
achieved in picture center. @ Stable picture Even played 
back pictures of VTR can be displayed without jittering 
@ Looping video input Video input can be looped through 
with built-in termination switch. @ External sync opera- 
tion (available as option for U and C types) @ Compact 
construction Two monitors are mountable side by side in a 
standard 19-inch rack 


o” — £129 na ; 


A COMPACT READY TO RUN 
COMPUTER FOR ONLY 


£449 i 


THE NEW 
SHARP 
MZ-80A 


© Z80 CPU 
© 48K RAM 
@ 40 
Character 

x 25 line 
Display 
@ Built 
in 9" High 

Focus Green Display 

@ Built in Audio Cassette 

Deck : Data Transfer 1200 bits/sec 

@ ASCII Keyboard, Upper & Lower Case, Graphic 
Symbols, Numeric Keypad @ Editing, Cursor 
Control (Up, Down, Left, Right, Home, Clear, 
Deletion Keys) @ Built in Clock & Music 


? We give a full one year’s guarantee 
(Cig Oey _ all our products, which 
UE normally only carry 3 months 
=) guarantee. 


L 


50 — ELECTRONICS & COMPUTING 


All these components are contained in a single moulded case, 
and all are powered via one power cord 


THE EPSON MX SERIES 


40/80/132 Column 
Centronics Parallel 
Bi-directional 

Upper & lower case 
True Descenders 
9x9 Dot Matrix 
Condensed and 
Enlarged Characters 

@ Interfaces and 
Ribbons available 


MX80F/T2 £419 + VAT MX80T £329 + VAT 
MX80F/T £379 + VAT 


@ TEAC FD-50A has 40 tracks giving 125K Bytes 
unformatted single density capacity 

@ The FD-50A can be used in double density recording 
mode 

@ The FD-5OA is Shugart SA400 interface compatible 

@ Directly compatible with Tandy TRS80 expansion 
interface 

@ Also interfaces with Video Genie, SWTP, TRS80, 
ATOM. and BBC. Superbrain, Nascom, etc, etc 

@ Address selection for Daisy chaining up to 4 Disks 

@ Disks plus power supply housed in an attractive grey 
case 

40 TRACK 

Single * Double 

Disk Drive £199 ods Disk Drive £379 evAT 

77 TRACK 

Single Double r 

Disk Drive £279 NAT Disk Drive £499 VAT 


2 Drive Cable - £15.00 + VAT 
4 Drive Cable - £25.00 + VAT 


PLUS FREE 
COMMODORE 


VIC-20 , £173 
+ VAT 


@ 8 background colours © Real 
typewriter keyboard with full graphics 
@ Music in three voices and three octaves 


tl 
Alle 


“Europes Largest Discount 
Personal Computer Stores” 
TELEPHONE SALES 


OPEN 24 hrs. 7 days a week 
01-449 6596 


INTERNAL DUAL DISC DRIVES 
FDSOA 


@ 40 Track @ Double Density @ 5%" Drives £589 

@ 184320 Bytes per Disks + VAT 
FDSOE 

@ 80 Track @ Double Density @ 5'%'' Drives £679 
@ 368640 Bytes per Drive + VAT 


SUMMER SPECIAL OFFERS 


Model 3 + Dual 40T Drives + MX80F/T £1555 
Model 3 + Dual 40T Drives + 737 Centronics £1539 © 
Model 3 + Dual 80T Drives + MX80F/T £1657 ‘A 
Model 3 + Dual 80T Drives + 737 Centronic £1649 


Ideal for small businesses, schools, colleges, homes, etc 
Suitable for the experienced. inexperienced, hobbyist, 


teacher, etc 
GENIE | 


Dh 


NOW INCLUDED: Sound, Upper and lower case, Extended 
BASIC and Machine Code enabling the Writing and 
Execution of Machine Codes Programming direct from 
Keyboard 

16K RAM. 12K Microsoft BASIC 

Extensive Software Range 

Self-Contained PSU UHF Modulator Cassette. External 
Cassette Interface. Simply plugs into TV or Monitor 
Complete and Ready to Go. Display is 16 lines by 32 or 64 
Characters Switchable. 3 Mannuals included, Users Guide, 
Beginners Programming and BASIC Reference Mannual. 
BASIC Program Tape Supplied. Pixel Graphics 


£299 . var 


The NEW GENIE II an ideal Business Machine. 13K 
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad 
Upper & Lower Case. Standard Flashing Cursor. Cassette 
Interface 16K RAM Expanded externally to 48K 


GENIE | & |! EXPANSION UNIT 
WITH 32K RAM — £199 - var 


PARALLEL PRINTER INTERFACE CARD 
£36.00 + VAT 


All prices quoted are exclusive of VAT. Delivery is 
added at cost. Please make cheques and postal 
orders payable to COMP SHOP LTD., or phone your 
order quoting BARCLAYCARD, ACCESS, DINERS 
CLUB or AMERICAN EXPRESS number 


DACA AD 
VISA 
fesse We webs Meese 


CREDIT FACILITIES AVAILABLE - send S.A.E. for 
application form. 


YRDER SHOP 


14 Station Road, New Barnet, 
Hertfordshire, ENS 1QW 
(Close to New Barnet BR Station - Moorgate Line) 
Telephone: 01-441 2922 (Sales) 01-449 6596 

Telex: 298755 TELCOM G 

OPEN (BARNET) - 10am - 7pm - Monday to Saturday 


311 Edgware Road, London W2 
Telephone: 01-262 0387 
OPEN (LONDON) - 10am - 6pm - Monday to Saturday 
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By ROGER DAVIS 


Will it ever be possible to travel to the 
stars within a tolerable period of time? 

On the face of it the answer would 
appear to be no. 

The nearest star to our sun is Alpha 
Proxima which is a mere 4.2 light years 
distant. A light year is the distance that a 
light wave will travel in one year, and 
this puts our closest neighbour a stagger- 
ing 24.636 Trillion(10'?) miles from us. 
The fastest a space vehicle has managed 
so far is 80,000 mph for the voyager 
spacecraft on its way from Jupiter to 
Saturn last year. 

Even if we could accelerate up to 1 
million miles an hour it would still take 
2,810 years to reach Alpha Proxima. 

There have been futuristic proposals 
of astronauts put into suspended anima- 
tion, or of self replicating colonies which 
would travel on for generations until the 
fiftieth or sixtieth grandchild would 
arrive at the star. It doesn’t seem at all 
realistic and the people who have 
suggested it cannot have seriously 
thought such a scheme through. In any 
case we are interested in more stars than 
the handful which are just a few light 
years from us. What about the ones 50, 
100 or even more away. Our own milky 
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Increase 


way galaxy has 10,000 million stars in 
it, and is 100,000 light years in diameter. 

If we are ever going to visit the stars 
there has to be another way. 

And there just may be. 

The answer could lie in Elbert 
Einstein’s Theory of Relativity and its 
effect on matter which is travelling at 
very high speeds relative to an observer. 

It has now been shoen by numerous 
observations, and repeatable experi- 
ments that the ‘Time Dilation’ effect 
revealed in the equations of the ‘Special 
Theory of Relativity’, would appear to 
indeed by a reality. 

For example:- 

% When two previously synchro- 
nised atomioc clocks are compared after 
one of them has been taken for a ride ina 
jet aeroplane at 600 mph there is a 
measurable difference between their two 
times as accurately predicted by the 
theory. 

% Time as measured in a satellite, 
orbiting the earth at 10,000 mph slows 
down by a measurable amount relative 
to the time on earth. 

* Atomic particles which decay into 
other forms in a precise interval of time 
have their lifetimes extended when 
travelling at speeds close to the speed of 


light. 


FEATURE 


A Journey 
fo the 


STARS 


To test out the time dilation effects of 
the theory of relativity we have devised a 
fairly simple computer program to cal- 
culate the effects on an interstellar 
journey which we imagine future space 
explorers will be able to undertake. 

The results should give a valuable 
insight into what our great great grand- 
children will be capable of and also 
reveal some of the astonishing conse- 
quences inherent in Einsteins equations. 

The year is 2182. 

The solar system has been colonised 
by earth people and there are now settled 
communities living on Mars and the 
Moon. Orbitting around the earth there 
are huge space islands and it is from here 
that interstellar expeditions are planned 
and launched. 

Technology has advanced in the 200 
years since our time by at least as much 
as ours has from 1782. In particular 
rocket motors have been developed out 
of all recognition to anything we know 
today. We can only guess at their means 
of propulsion, perhaps it is an atomic 
rocket, perhaps an ion rocket. We only 
know that the power to weight ratio and 
the ability to generate a constant thrust 
for very long periods of time is far in 
advance of anything we can achieve 
today. 
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FEATURE 


It is planned to launch an expedition 
to a nearby star and in order to do this we 
must first of all calculate: 

(1) The life support systems to sus- 
tain the crew over the period of the 
expedition, in their reference time frame. 

(2) The period away from earth, in 
earth’s reference time frame. 

(3) The power requirements for the 
rocket. 

LET: K = Distance to the star. In Light 

Years. 

J = Seconds per year. i.e. 31.536 
x 10°. 

L= Time on board the rocket. In 
years. 

te = Time back on the earth. In 
years, 

v = Velocity in metres per second. 

c= Velocity of light. ie. 3 x 10° 
metres per second. 

From the Lorentz transformations as 
adapted by Einstein: 


LJ 
Time away fro earth (te) =/1 — v*/c? 
seconds 
Where the Lorenz transformation(G) 
is the term /1 — v*/c? 
Therefore, te = GLJ 
The distance travelled by the space- 
craft must therefore be: te v = GLJv 
metres. 
But the distance from the earth to the 
star is: KJc metres. 
Therefore, KJc = GLJv. 
= ' 
Hence, Ke = /1 — v’/c? 
1 Vv 
From this equation we can extract the 
spacecraft velocity v. 


To calculate the time away from earth 
(in earth time) we now simply divide the 
distance to the destination by the 
velocity and add on the time we spend 
there. 

Time away from earth = K/v + M 
years. Where M = time at destination. 

One important consequence of 
travelling close to the speed of light (and 
incidentally a severe limitation on our 
present technology to achieve these 
speeds) is the exponential increase of 
mass the faster we go. 

This is calculated by multiplying the 
inertial mass of the spacecraft by the 
Lorentz transformation, G. 

Mass increase due to relativity = 
W x G tons. Where W = inertial mass. 

The computer program listed here is 
called STARTRIP and works out all the 
above equations. 
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It was written in MicroSoft Basic and 
so should be easily adaptable to most 
other Basic dialects. It is very ‘user 
friendly’, and alos quite amenable to 
added refinements, such as calculating 
more precisely the effects of the four 
periods of acceleration and deceleration. 

The program, as it is currently written, 
only calculates relativistic effects during 
the long cruise periods at speeds close to 
the speed of light. The periods of 
accelerate, decelerate on the outward 
journey and accelerate, decelerate on 
the homeward journey have not been 
worked on for relativistic effects. Time 
during these periods is assumed to be 
earth time and since the speeds during 
most of them will be well below the 
speed of light this is a reasonable 
assumption. 

The graph showing the exponential 
nature of time dilation and mass increase 
further illustrates this point. 

Another possible refinement is to 
calculate the effect of different amounts 
of accelerating force. 

A constant, uniform acceleration, of 
15 metres/sec2 (i.e. approximately 
1.5g) was assumed as being the highest 
level the astronauts could tolerate over a 
period of a few months. At this level it 
takes 7.61 months to reach speeds close 
to the speed of light and a similar period 
to slow down again to the speed of the 
star system to be visited, or to earth- 
bound levels on the return journey. At 
1.5g everything would weigh 50% more 
to the astronauts so it must come as a 
welcome relief when the required speed 


PRIN] CHAS 44, 
PRINT TAB(20) 
PRINT: FRINT 
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INPUT 
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PRINT 
PRINT 
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END 
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“NUMBER OF YEARS THE ASTRONAUTS WANT 
“HOW, MANY MONTHS WILL THE EXP 


IN EARTH TLE 


SPACECRAFT AT 
“CHOOSE BETWFi-NN 1 AND 10 TONS... 


“los 


is reached and the rocket motors are 
switched off. The spacecraft will then 
cruise along with a constant momentum 
at this speed, (for ever if necessary) and 
the astronauts will experience the joys of 
weightlessness. 7.61 months from their 
destination they must switch the motors 
on again, this time pointing in the reverse 
direction, in order to synchronise their 
speed with that of the star system they 
are visiting. 

Since the stars in our Milky Way 
Galaxy are not speeding away from each 
other, in the same way as the galaxies 
themselves are thought to be doing, it 
seems a fair assumption to make, that 
both our earth and the star system to be 
visited are moving at about the same 
speed. However, simple refinements to 
the program could take into account any 
relative movements between source and 
destination. 

The minimum memory required is 
about 8K, but again it could easily be 
tailored to less by cutting down on the 
verbiage somewhat. 

Double precision calculation has had 
to be used to achieve the fine accuracies 
necessary as the speed of light is 
approached, but even so the explorers 
are limited by the accuracy of the 
computer to our own Milky Way 
Galaxy. The machine cannot cope with 
distances greater than 99,999 light years 
from earth. If your computer cannot 
handle double precision calculations 
you will probably be confined to star 
systems around 40 to 50 light years 
away. 


STARS" 


STAR IN LIGHT YEARS, PLEASE "JK 


TO SPEND ON THE ROUND TRIF 7.." 
EDITION REMAIN AT THE DESTINATION...",M 


PERIODS AND 2 


DECLLERATION FERIODS. 


1ONS ARE AS FOLLOWS): --" 
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"SW 


» constant acceleration" 
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s4 earth time." 


- AT THE MAXIMUr VELOCITY." 
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SPECTRUM FEATURE 


(Continued from Page 24) 


INPUT AT, on most 

civilised systems, stops the 

cursor at the point on the 
screen specified. So when 
the user of the program 

Starts typing, the answer 

appears at the point where 

the question was asked. 

Not on this one. INPUT 

always produces a prompt 

on the bottom line, whether 

INPUT AT or not. 

IN SE— Like the colours, 
INVERSE is a bit tricky to 
manage — it switches the 
INK and PAPER status 
round. The problem is to 
work out how much of the 
screen will be affected. 
Sometimes, it is just the 
character blob: other times, 
it’s the whole graphics area. 


LOAD See tape handling, above. 

MERGE More tape handling, above. 
MOVE Disk command. 

OPEN# Disk command. 

OUT Gives direct control over 


the wires at the back of the 

computer. Anybody de- 

signing a machine control 
| system will be glad of this. 
OVER———, Should somebody one day 
put the language APL on 
the Spectrum, he will be 
glad of this, because APL 
uses overprinting — one 
character on top of another 
— and this will allow it, Put 
a double quote on top of an 
O and you get an Umlaut, 
says the manual. I got a 
wonky rabbit, but ’'m sure 
my German friends 
wouldn’t mind. 
See INK. 
Before buying a Spectrum, 
it would be a good idea to 
see somebody do some 
Plotting. As long as you 
stick to monochrome plot- 
ting — that is, without 
changing paper and ink 
colours throughout the 
operation, Sinclair's claim 
is quite true. 
Sinclair says that his 
machine is superior to the 
BBC micro, because his hi- 
resolution graphics use less 
memory. So, he says, when 
you use high resolution 
graphics, on a BBC Model 
A, you only have 3 Kbytes 
of memory left for your 
program. This is true 
enough — but it implies 
that his hi-res graphics are 
the same as the BBC 
graphics, and they cer- 
tainly are not. 


PAPER 
PLOT 
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Apart from the problem of 

going ‘“‘off the screen’”’ men- 

tioned above, there is the 
question of how versatile 
they are. And the Spectrum 
graphics have an inherent 
limitation, in that there can 
be only two colours in any 
character square — the ink 
colour, and the paper 
colour. 
Any square can have any 
individual pixel set to the 
paper or ink, so the fine 
detail possible is good. But 
take a red line, and cross it 
over a black line, and the 
square where they cross 
will become confused. 
Draw several intersecting 
lines, and you end up with 
blobs instead of pixels. 
With care, the attentive 
screen designer can get 
around these — but on the 
BBC machine and on the 
Commodore VIC, the 
attentive designer doesn’t 
have to bother. 


PRINT——, Yes, there was a PRINT on 
the ZX81, but there are 
significant differences in 
this new Basic. Mainly, 
these are due to the fact that 
the new machine doesn’t 
use the unique codes of the 
ZX81, and uses American 
Standard Code for Inform- 
ation Interchange (Ascii) 
instead. So there are “‘con- 
trol’? characters, which 
have control effects on the 
screen. A single quotation 
mark produces a line feed 
and carriage return. And 
colour items produce 
colour changes. 

This, like the next keyword, 
goes with the DATA 
statement. 

RESTORE-~ With a number, starts 
READing at the numbered 
item. Otherwise, works as 
in all ordinary Basics. 

See tape handling notes, 
above. 

See tape handling. 


READ 


SAVE 
VERIFY 


User impressions 

The new keyboard is made of rubber, and it 
squishes. Whatever colour the keys 
eventually are, I think you will need good 
light and good eyesight to read the charac- 
ters in red on the keys themselves. They 
are little, fiddly characters like the equals 
sign, the commas, colons, multiplier, 
minus, < > and soon. The layout is logical 
enough. Start acommand like PRINT, and 
you will find the quote makes on the same 


key as the PRINT command. The often 
needed semicolon is right next to it. Simi- 
larly LET and = are on the same key, 
THEN and GOTO are on the G key, FOR 
and TO on the F key with STEP next to 
them on the D key. 

To say that the keyboard is “typewriter 
pitch” is to mislead. Yes, it is, but the space 
bar is missing, the ENTER key is where 
you expect a semicolon, comma and full 
stop are SHIFT characters on N and M, 
and anyway, you have to press the keys in 
the middle to be sure that they register. It’s 
a great improvement on the ZX81, but 
that’s all I can really say for it. 


Display 

Prototypes, says Clive Sinclair, are not as 
good as the production models — the fault 
which made the colours shift and shimmer 
like a mirage in the Sahara will be cured by 
reducing the bandwidth of the colour. In 
fact, this will reduce, not eliminate, the 
“dot crawl’ problem, and the colour will 
never be capable of display on a high 
quality monitor to ultra-high resolution 
like the BBC micro. Then again, for £125 
what do you expect? 


Basic 
It's a noticeable improvement on ZX81 
Basic. That was pretty good. I don’t think 
the speed of Basic matters too much to 
most people, which is just as well for the 
Spectrum. The only thing slower is a Casio 
pocket Basic calculator, or the ZXC81 in 
SLOW mode. In FAST mode, the ZX81 
beats it comfortably. And any model BBC 
micro is between four and ten times faster, 
judged on the standard benchmarks 
originally published in Kilobaud. I 
wouldn’t mention this, but Clive did say his 
machine was “more powerful’ than the 
BBC. 

The BBC micro has a built-in assembler. 
It runs slowly, but it runs. This machine 
has no assembler. 


The Manual 


Better than average despite some excruci- 
ating puns by Steven Vickers, which 
escaped the censor. Some were quite nice 
— comparing strings, for example, Vickers 
asks ‘Which of these is the lesser? EVIL 
or evil?” 

It certainly is better than the BBC 
manual was, though the new BBC manual 
will be out by the time you read this, and it 
may even include all the functions of the 
machine. 


General 

It is terrific value for money. At the 
moment, there is so much more software 
available for the Commodore VIC that I 
think the non-curious customer might 
prefer that machine — but within six 
months, that will change and the Spectrum 
will (I think) have the edge. 

Once it has its diskette drives, however, 
there won’t be anything in the world to 
touch it. And somebody will put CP/M on 
it, you'll see. 
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The MICRO 
PROFESSOR 


solves the'mystery’ 
of micro-processors. 


Micro-Professor is a low-cost Z80A based programming to designing a complex electronic cost development tool ¢ Process controller 


microcomputer which provides you with an game. Completed programes can be stored and @ Electronic music box ¢ Timer @ Noise generator 
interesting and inexpensive way to understand re-read via the cassette interface. 2K bytes of = @ Home appliance control e Burglar alarm 

the world of microprocessors. monitor source program with documentation is | ¢ System control simulation 

Micro-Professor is a microprocessor learning also provided in the manual. Tester 


tool for students, hobbyists and engineers. Itis Micro-Professor provides a wide range of other ... and much more! 
also an ideal educational tool for teaching in applications: Low cost prototyping tool ¢ Low 
schools and universities. 

The main object of Micro-Professor is for the 

user to understand the software and hardware of 

a microcomputer easily and conveniently. TECHNICAL SPECIFICATION 

Besides the complete hardware/software 
system you have the users experimental 
manual. It includes self-learning text 
with 20 experiments which range 
from simple, software 


CPU Z80A CPU high performance microprocessor with 158 instructions 
SOFTWARE COMPATIBILITY Capable of executing Z80/8080/8085 machine language program 
RAM 2K bytes expandable to 4K bytes 
ROM 2k bytes of sophisticated monitor expandable to 8K bytes 
INPUT/OUTPUT 24 system I/O lines 
DISPLAY 6 digit 0.5" red LED display 
AUDIO CASSETTE INTERFACE 165 bit per second average rate for data transfer between memory and 
cassette tape 
EXTENSION CONNECTORS Provides all buses of CPU, channel signals of CTC and |/O port bus of PIO 
for user's expansion 
COUNTER TIMER CIRCUITS Socket is provided. Z80-CTC IC extra 
. PARALLEL I/O CIRCUITS Socket is provided. Z80-P 10 IC extra 
‘SPEAKER AND SPEAKER DRIVER CIRCUITS A 2.25’ - diameter speaker is provided for user's 
x applications 
USER'S AND EXPERIMENT MANUAL Complete self-learning text with experiments and 
applications 
* OPTIONS (Prices on application) Z80-CTC. EPROM programmer board. Prototyping Board 
« Z80-P1O. Speech synthesiser board. Audio Cassette. 2K Ram 
KEYBOARD 36 keys including 19 function keys. 16 hex-digit keys and 1 user defined key 


A 9V, 0.5A adaptor and 350 page manual is provided. 
Formal orders requiring 
Acc & 30 days credit. 
Please ask for price list. 


Use the unique 
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PRINTERFACING 
THE ATOM 


by Tim Edwards 


If you were buying a printer 
specifically for the Atom then you 
would obviously choose one with 
a Centronics parallel interface, 
but supposing you have access to 
a different type of printer how 
would you link it up to the Atom? 
In this, the first of two articles, I 
shall look at the general principles 
of how to set up your own inter- 
face and replace the Centronics 
routine with a suitable routine to 
run that interface, be it serial or 
parallel. The example given in 
this article, to illustrate these 
principles, is the Qume Sprint 5. 
Then in next month’s article I 
shall describe the more complex 
system necessary to link up to a 
Commodore printer which uses 
the I.E.E.E.488 interface. 


OUTPUTTING 
CHARACTERS 


Whenever you write a character on the 
screen and/or to a printer, either in direct 
mode from the keyboard or in a program, 
the Atom executes a JMP(WRCVEC). 
In other words it looks at locations #208 
and #209 to find the WRite Character 
VECtor, which is the start address of the 
routine to which this character should be 
sent. This is illustrated in figure 1. If you 
wish therefore to add your own routine, 
you need first to change WRCVEC to 
point to the start of your routine, and 
then at the end of your routine, jump 
back into the Atom’s own routine. 

It is worth mentioning at this point 
that normally WRCVEC points to 
#FES52, but if you are using the Word- 
pack r.o.m. then a different routine is 
used for outputting characters, which 
starts at #ACCE. Therefore the best 
thing to do is to have an initialisation 
routine which removes the present value 
of WRCVEC and stores it for later use 
and replace it with yourown WRCVEC. 
Then at the end of your own routine you 
execute a JMP(OLD WRCVEC). This 
is illustrated in figure 2. 
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What has to go into your special printer 
routine? 


The sample routine, which is for the 
Qume Sprint 5, is given in Appendix A 
and will be referred to in the following 
explanation by using the BASIC line 
numbers, 


1) Initialisation (lines 40 — 80) 
Remove the old WRCVEC and re 
place it with a pointer to the start of your 
routine, set up the VIA appropriately at 
output, and send out a carriage return to 
check that the printer is responding. 


2) Write a character routine (lines 
90 — 280) 

Lines 90 to 180 is the routine used to 
output a single character to the printer. 
The main part of the routine consists 
basically of saving all the registers (line 
190), dealing with the individual 
character, first checking to see if it is a 
control code (lines 220 — 280), and then 
restoring the registers before jumping 
back into the Atom’s own routine (line 
210). The way in which the individual 
character is dealt with is shown in the 
form of a flow chart in figure 3. If a 
control B or C is detected, it must not be 
sent on to the Atom routine or it will 
think that there is a Centronics printer 
attached and wait for the appropriate 
response which will not of course be 


Centronics & *FEB2 


#208 [#52 |} Rorean printing 
#209 Yap Ep _|WRCVEC routines in ram 


Figure One Illustration of JMP (WRCVEC) 


Initialisation 
Main Routine 
#208 
#209 


Figure Two How new printer routine is fitted 
into existing routine 


forthcoming. Therefore these control 
codes are replaced with either a null (0) 
or an ESC (27) before passing on to the 
Atom routine. 

Another point to note is that some 
printers have an auto-linefeed. In other 
words they respond to a carriage return 
(13) by executing a carriage return and a 
line feed. To cope with this the Atom 
uses memory location #FE to store a 
‘“‘character not sent to the printer’, and 
on BREAK this is initialised to a line- 
feed character (10). So all you have to 
do is to compare the character with the 
contents of #FE and, if equal, not 
output it to the printer (line 270). This 
then suppresses all linefeed characters 
as far as the printer is concerned, but if 
you should want to send out a linefeed 
character, all you have to do is to alter 
the contents of # FE, send out the line- 
feed and then restore #FE to a linefeed 
character. 


Set the “printer on” 


Control C? 


‘Printer on’ 


Output The 
Byte to the 
Printer 
280 


Jump to Atom’s 
Own Routine 
210 


Figure Three Flow Diagram of Characters 
Handling Routines 
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FEATURE 


DOT-BY-DOT SCREEN 
DUMP 


The routine for producing a dot-by-dot 
screen dump of the high resolution 
graphics screen is given in Appendix B. 
It sends out spaces or full stops accord- 
ing to whether each bit in the video ram is 
clear or set. If a whole byte is zero then 
instead of sending out eight individual 
space characters, it sends out the control 
codes which make the printer spacing 
eight times what it was previously, and 
then just sends out one space character. 
Since it takes three characters to change 
the print spacing this is not much of a 
saving for a single zero byte, but in 
practice large areas of the screen may 
well be clear, in which case you get a 
succession of zero bytes and only need 
to change back to the narrow spacing 
when you come to the first non-zero 
byte. 

To run the routine use LINK #3BOB 
from within a BASIC program, or JSR 
#3BOB from a machine code program. 
A routine is also provided so that you 
can initiate the screen dump with an 
interrupt. To set this up, you have todoa 
LINK or JSR #3BO00 which sets the 
interrupt vector to point to the interrupt 
routine at LL14. Then when you 
momentarily ground the IRQ line, all the 
registers are saved, the screen dump 
routine is run, and the registers are 
restored. Therefore when the screen 
dump is finished, the program continues 
as if nothing had happened. It would be a 
good idea when using this routine to run 
the interface at the full 1200 baud, 
because even at this speed it can take 5 
minutes or so to do a full screen dump. A 
sample dump is shown in figure 5. 


INTERFACING TO THE 
QUME SPRINT 5 


In order to drive the Qume Sprint 5 
using the routine in Appendix A, you 
will need an MC1488 or SN75188 to 
produce the RS232 drive requirements. 
This chip uses dual supplies, but the 
voltages are not too critical. Anywhere 
between 9V and 12V will do, so you 
could use a couple of 9V dry batteries. 
The connections are shown in figure 4. 
The “data terminal ready” line is sensed 
by the Atom to check whether the 
Qume’s input buffer is full, and is only 
really necessary if you are using the full 
speed of 1200 baud. The baud rate is set 
to 1200 baud by the LDX@ 14 at LL13. 
For 600 baud use LDX@ 33, 300 baud 
would be 65, and 110 baud would be 
180. 
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Figure Five Example of a dot: by- 
dot printout of the Atom’s high 
resolution screen 


NEXT MONTH: 


How to interface 


the Atom 
to a Commodore 
Pet pmnnter. 


Appendix B Dot-By- Dot Screen Dump Routine 


10 1=#3B54;M=#3BFC; B=#B800;V=#208 
20 DIMLL8;FORN=0TO9;LLN=#FFFF;N. 

30 P.$21;FORN#=1T02;P=1;[ 

40:LLO LDAV;STAM+2;LDAV+1;STAM+3 


50 LDA@(LL5%256);STAV 

60 LDAG@(LL5/256%256);STAV+1 
70 LDX@1;STXB+2; DEX;STXM+1 
80 LDA@13;STAM;JSRLL1;RTS 
90:LL1 LDX@0;STXB 

100 LDAM; ORAG@#80; LDX@10 
110:LL2 JSRLL3\delay routine 

120 SEC; RORA; ROLB 

130 DEX; BNELL2 

140 RTS 


150:LL3 PHA;TXA;LDY@10 
160:LL4LDX@14; DEX; BNEP=1 


170 DEY; BNELL4 

180 TAX; PLA;RTS 

190:LL5 PHP;STAM;TXA;PHA;TYA; PHA 

200 BITB; BPLP-3; JSRLL6 

210 PLA; TAY; PLA; TAX; LDAM; PLP; JMP(M+2) 
220:LL6 LDAM;CMP@2;BNELL7 

230 LDA@128;STAM+1;LDA@27;STAM;RTS 
240:LL7 LDAM;CMP@3;BNELL8 

250 LDA@27;STAM; LDAG@O;STAM+1;RTS 
260:LL8 BITM+1;BMIP+3;RTS\printer on? 
270 CMP#FE; BEQP+5S 

280 JSRLL1;RTS 


290];N.;LINK I 

300 P.$6S2"INITIALISE"&I "BYTE O/P"&LL1’ 
310 @=5;P.$3" *SAVE QUME"&I,&P,&1 

320 END 


Appendix A Printer routine for a Qume 
Sprint 5 


10 L=14;M=#85;Q=#80 

20 v=1;H=2;REM vert. & horiz. spacing 
30 V=V+1;N=H+1;W=8*H+1;B=#B800 

40 DIMLLL;FORC=OTOL;LLC=HFFFF;N. 

50 P.$21;FORC=1T02;S=#3B00;P=S;C 


60 LDAQ(LL14%256) ; STAH204 

70 LDAQ(LL14/256%256) ; STAH205 
80 RTS 

90:LLO LDXa192;LDYa1;STYB+2 

100 DEY; STYQ+2;LDAQH80;STAQ+3 
110 LDA@32;STAQ;LDAQ27;JSRLLB 
120 LDA@30;JSRLL8;LDAQV; JSRLLB 
130 LDA@N;STAQ+4; JSRLL7 
140:LL1 LDA(Q+2),Y;STAQ+1 

150 CMPA0;BNELL3 

160 LDA@W; CMPQ+4;BEQLL2 

170 STAQ+4;JSRLL7 


18O0:LL2 LDA@3S2;JSRLLB;JMPLLS 
190:LL3 LDAAN;CMPQ+4;BEQP+7 


200 STAQ+4;JSRLL7 

210 TXA;PHA;LDXa8 

220 LDAQ+1;PHP 

230:LL4 LDA@32;PLP;BPLP+4 

240 LDAQ46;JSRLLB 

250 ASLQ+1;PHP 

260 DEX;BNELL4 

270 PLP; PLA; TAX 

280:LL5 INY;PHP;DECQ;BNELL6 

290 LDAQ13;JSRLL8;LDAQ32;STAQ; DEX 
300:LL6 PLP; BNEP+4; INCQ+3 

310 TXA;BNELL1 

320 LDAA27;JSRLLOZLDAA26;JSRLLO 
325 LDA@73;JSRLLO;RTS 

330:LL7 TXA;PHA;TYA;PHA 

340 LDA@27;JSRLLO;LDAA31;JSRLLO 
350 LDAQ+4;JSRLLO 

360 PLA; TAY;PLA;TAX;RTS 

370:LL8 STAM;TXA;PHA;TYA;PHA 

380 JSRLL10;PLA;TAY;PLA;TAX;RTS 


390:LL9 STAM 
400:LL10BITB;BPLP-3;LDX90;STXB 


410 LOAM; ORAQH#80;LDX910 
420:LLI1JSRLL12\delay routine 
430 SEC;RORA;ROLB 

440 DEX;BNELL11 

450 RTS 


460:LL12PHA;TXA;LDYA10 
470:LL13LDX914;DEX;BNEP-1 


480 DEY;BNELL13 

490 TAX;PLA;RTS 
500:LL14TXA;PHA;TYA; PHA 

510 JSRHFD1A;JSRLLO 

520 PLA; TAY;PLA;TAX;PLA;RTI 


530];N.;a=5;P.$6"ROUTINE STARTS AT #"8LLO! 
540 P." *SAVE SDUMP"&S,8P,8LLO' 
550 END 
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COMPUTER AIDED DESIGN Part 5. 


Transiormer & Line 


The transformer is often used in networks 
of the types covered, and it seemed highly 
desirable to include such a section. To 
completely define a transformer would 
require a complicated circuit due to the 
effect of stray inductance and capacitance. 
These factors however are very difficult to 
measure in isolation, and in any case are 
likely to vary from unit to unit wound from 
the same design. It is fortunate therefore 
that they only seriously affect results at the 
top end of the frequency band covered, and 
because of production variations in their 
values, it is good practice to design the 
physical lay-out so that the major effect lies 
just outside of the band covered and may 
normally be ignored. 

In Fig. 5.1 is shown the major equivalent 
used to account for copper losses, winding 
self-inductance, and leakage inductance 
between the two. In Fig. 5.1 (a) the location 
of these values, both inthe physical unit and 
in the Z array are shown. The schematic 
circuit shows the equivalent circuit used for 
computation of the matrix. In (b) is shown 
the Z matrix for this equivalent which is a 
single tee circuit such as was used in the 
previous article. The Z matrix is used here 
because memory space Is minimised for 
computation, and in (c) is shown the 
standard conversion formula between Z 
and A together with the resulting equations 
for computing the matrix shown for use in 
the program. 

In the hsting shown lines 2200 through 
2245 compute the values and assemble 
them into a matrix for return to the calling 
program. This matrix will cover only the 
major portion of the transformer, but the 
iron losses and self capacitance of each 
winding must be covered by a second 
matrix of the ‘CR’ type 7 added as second 
matrix across the windings by matrix 
multiplication as already covered in earlier 
articles. Unless the upper edge of the 
frequency range is important, a single 
additional matrix of this type will suffice, 
but if the edge of the ranges vital, where the 
value of the coupling factor begins to give a 
drooping characteristic, then two matrices 
of type 7 should be added, one at the input 
covering the primary self capacitance and 
the iron losses, and a second at the output 
covering secondary self-capacitance and 
any stray ohmic losses which can be 
measured on a few production items. 

The only secondary factor not covered 
will be the capacitance between the two 
windings, and if this is vitally important, 
then it can be covered. providing 
eyuipment is available to measure it, by use 
of an unsymmetrical form of bridged tee 
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By Ralph Lovelock 


filter adapted from the symmetrical formin 
the last article, together with two type 7 
sections added on either side of the main 
matrix. If there were to be a desire for this 
expressed by readers, such an additional 
section could be published involving an 
expansion of the Y array, and addition to 
some other portions of the program. 

The normal transmission line is often 
used as a filter, as a matching unit, and asa 
delay line, as well as the normal method of 
conveying communication from one 
location to another. It comprises a 
complete ladder network in its own right, 
and can be simulated over a limited 
frequency range by a set of sections 
comprised of normal impedance nets in 
series. The line itself has a distributed 
impedance instead of a succession of local 
ones, and where the coverage of a wide 
frequency range is required it is essential 
that the whole length shall be of uniform 
distributed values. This is usually catered 
for by fairly expensive cables manufactured 
to very close tolerance. 

Since there are some uses where a line is 
inserted as a part of a series of ladder 
networks, it was thought desirable to 
include it in this suite. It should be realised 
however that all the values used in the 
computation should be the‘effective’ values 
as measured ona high accuracy bridge, and 
not the approximate calculated ones. This 
applies particularly to the length, which in 
most cases will be different from the 
physical length of the cable used. 


The computation involves a new type of 
complex trigonometrical functions, called 
‘hyperbolic’ because they were first used for 
calculations involved with the hyperbola. 


Fig. 5.2 shows the complete details of the 
line computation used here, and (c) covers 
the relationships used for calculation. This 
is listed as asmall separate subroutine, since 
although tables are readily available for the 
functions of real values, they are incon- 
venient to use for functions of the‘complex’ 
values involved in electrical circuits, and it 
may be desired for other purposes to have 
available a quick and easy way of obtaining 
such values. The listing of this sub-routine 
is contained in lines 1600 through 1650. 


In the figure (a) shows the data values 
required and their location within the Z 
array, while (b) shows the formulae for 
calculating the ‘characteristics’ which are 
required for computation. These charac- 
teristics are the values normally used for 
quality control of production. A second 
subroutine, in lines 1700 through 1750 gives 
a straight-forward routine for obtaining 
them, and is given here asa separate routine 
since it might well be desired to obtain them 
for other purposes. 


The matrix for the line is given in(e) while 
(d) covers the question of the ‘signs’ to be 
used for the A and B arrays when using 
these relationships. The non-mathematical 
reader need not bother about these details, 
since the program automatically sorts this 
out, but they are given for those who wishto 
follow exactly what the listing is doing. It 
commences by calling up the routine to 


Tl I2 a ne 
> Rl RQ ; Rl LL-M L2M R 
ames rW—o * oe 
v1 Ll M gia v2 = MS Z2 


CU Losses are accounted for in the matrix, but iron losses and winding Xo = Ry X4=R 
self capacitance are best covered by the product with a second matrix 4 R 


of shunt impedance types 6 & 7. 
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BFX87/88 28] TIP33A 2SC495/6 70 
BFY50/51 TIP33C 2SC1096 85 
BFY52 TIP34A 28C1172 125 
BFY56 TIP34C 28C1173 125 
BFY64 TIP35A 2N2220Ai26_| 2SC1306 
BFY81 TIP35C 26] 2SC1307 
BFY9O TIP36A 25|2SC1449 
BRY39 TIP36C 2SC2166 
BSX20 TIP41A 2SC1678 
BSX29 TIP41B 2SC1923 
BSY95A TIP42A 2SC1945 
BU105 TIP42B 2SC1953 
BU205 TIP120 6 | 25C1957 
BU206 TIP121 99 25C1969 
BU208 TIP141 26] 2SC2028 
£421 TIP142 2SC2029 
MD8001 TIP147 25C2078 
MJe30 Bal T3055 38ca314 
POLYESTER CAPACITORS: (Axial Lead) 400V: Inf, 1n5, 2n2, 3n3, 4n7, 6n8 14p; 10n. 15n, 18n.] BC108. 10 | 8138/9. race Tis43 Pater 
22n 12p; 33n, 47n, 68n 16p; 100n, 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n 6Op; 1yF 68p; | BC108B 12|B8D140 MJE371 TIS44/45 250234 
2u2,4y7 B5p. 1000V: Inf 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 5Op. BC108C 12)B80144 MJE520 15] 2SK45 
BC109 BD205 MJE2955 2N3702/3 3N128 
POLYESTER RADIAL LEAD CAPACITORS: 250V; 10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p; | BC109B BOD245 MJE3055 2N3704/5 3N140 
150n, 220n 10p; 330n, 470n 13p; 680n 19p; 14 23p; 15 40p; 22 46p. BC109C BD378 MPF102 TIS91/93 2N3706/7 40097 
eee BC117/8 BD434 MPF103/4 UC734 2N3708/9 40100 
ELECTROLYTIC CAPACITORS (Values in vF). 500V: 10uF 52p; 47 7! 63 E » | BC140/42 BD517 MPF105 30] VK1010 2N3710 10] 40101 
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99p; S0V: 6820p; 100 7p; 220 40V: 6.8 15p; 22 9p; 33 12p i 48p: BC147/8 BD696A MPSAOS 2N3772 40251 
2200 90p; 25V: 1-5, 4.7, 10, 22, 47 Pp 100 11p; 150 12p; 2 6 15p; 330 22p; 470 2 BC147B BDY56 MPSAO6 2N3773 40311 
34p; 1500 42p; 2200 50p; 3300 76p; 4 60 92p; 16V: 2-5, 40 8p; 47, 68, 100 9p; 125 12p; 220 13p; | aci4gB BDY60 MPSA12 2N3819 40313 
330 16p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; 4700 79p. BC148C BFI15 MPSA55 3N3820 40315 
TAG-END TYPE: 64V: 4700 245p; 3300 198p; 2200 POTENTIOMETERS: Carbon Track, BC149 BF167 MPSA56 2N3822/3 40316 
sees Sal peta ictimces | Deemer vee cee, ules G|treus sAaeee #8315" 
Pi 2 iV! pi lo. Pp. 1 BFI77 MPSUO2 4 
: 800, 1k & 2K (LIN ONLY) Single 30P | 8157/8 BF178 MPSUO5 2N3906/5 18| 40361/62 70 
TANTALUM BEAD CAPACITORS: 5KQ-2M0 single gang 30p BC159 BF179 MPSU06 2N4037 40406/7 75 
35V:0 1y,0.22,033 15p;047,068,10,1 s » 5KQ-2MQ single gang D/P switch 78p BC160 BF180 3N4058 40408 8 
18p; 4.7,6 8 22p; 1028p; 16V:22,33.1 47,68, 5KQ-2MQ dual gang stereo 88p BCI67A 
18; 15 36p; 22 30p; 33. 47 40p; 100 75p; : | 1W Wire-wound 500-20K 115p BC168C BF196/7 60 40412 
2 260 Se SLIDER POTENTIOMETERS peieae BEIS8 a0 30407 
SILVER MICA (pF) SIEMENS multilayer miniature | o 25w log and linear values 60mm track Be oO Brz00 30) 0C36 poeas 


2,3.3,4 7,68, 8 2, 10, 12.,| capacitors. al 
1829.27, 33. 39, 47, 50"| 280V: InF, 1n5, 2n2,3n3, 4n7,| 2KO-500KQ Single gang 7 8C173 BF244A 40595 


56, 68,75, 82,85, 100,120, | 6n8, 8n2, 10n, 12n, 15n, 22n]| 'OKM-5OOKA Dual gang 8C177/8 BF244B 40603 
150, 180 15p each | 7p; 18n, 27n, 33n. 47n 8p; BC179/81 BF256B 40636 
220, 250, 270, 330° 360, | 30h, 56n, 68n 9p. PRESET POTENTIOMETERS BC182/3 BF257/8 40673 
390, 470, 600, 800 & | 100V: 100n, i26n 10p; 150n| 9 1W50Q-2 2M Mini Vert. & Horiz, 7p =| BC184 BF259 4087 1/2 
820pF 21p each ; 13p; 330n 18p;] 0 25W 1000-3 3MQ Horiz. larger 10p | BC182L BF274 

1000, 1200, 1800 30p each 30p; ipF| 0 25W 2500-4 7M Vert 10p | BC183L BF336 

3300, 4700 60p each . . Precision Cermet 1W 1000-100K 90p BC184L BF451 


BC187 BF594 
RESISTORS—Hi-stab, Mini- 
MYLAR Film CAPACITORS POLYSTYRENE Caps: | sture, 5%, Carbon. 7 peels pros 3Neaae 


1OOV: InF, 2n, 4n, 4n7, 10 1OpF to Ink RANGE Val. 1-99 100+ BC213L 
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AC127/8 35]B8C441 
33/35, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND Aca et oes 
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC ‘AC187/8 32|8C516/7 
ACY17/18 70] BC547/8 
ACY19/20 75| BC549C 
ACY21/22 75] BC556/7 
ACY28 75 | BC558/9 
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BC107B) 12] 80D136/7 
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BF194/5 2N4061/2 40411 
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15nF, 22, 30, 40. 47n 1nd to 12nF 10P | 0 25w202-4-M7 E24 2p BC214 
56nF, 100, 200n O5W 202-4M7 E12 2p BC214L 2N1303/4 


JW 202-10M_ £12 5p BC237/8 48| 2N1305/7 
Sound Generator IC 2% M Fi 3 

CERAMIC ors: 5OV etal Film 100-1M 6p 8C307B 2N1308 

Range 1pF to 6BO0pF s AY-3-8910 £6) 1% Metal Film510-1M 8p 6p 

10nF, 15n, 22,33, 47nF Special Booklet for 100+ price applies to Resistors of 

100nf/30V 7p; 220n/6V 8p. | above £2.50] each type not mixed values. 


LINEAR IC's LC7130 NE531 TLO72CP 6802 
555CMOS 80 NE543 TLO74CN 6803 
702. ‘4 NE544 TLO81CP ete 

pin NE555 TLO82CP ; 
710 48 NE556DB TLOB3CP 6808 74S Series 
741 NE560 TLOB4CP 6809 7480038 
747C 14 pin NE561 TLO91CP 6810 74S04 40 
748C 8 pin NE562B TL170 6821 74S32 70 
753 8 pin NE564 UA2240 6840 74S132 
810 NE565A UA78540 6843 748133 
9400CJ NE566 UAA170 6845 748138 
AY-1-0212 NE567 UAA180 6847 74S158 
AY-1-1320 NE570 UAA1003- 6850 748188 
AY-1-5050 NE571 ULN2003 6852 748189 
AY-1-5051 NE5534 ULN2004 6875 748194 
AY-1-6720 RC4136D ULN2283 8080A 748201 
AY-3-1270 S566B UPC575 B085A 748225 
AY-3-1350 SAB3209 UPC1025H 81LS95 748241 
AY-3-8500 54 | SAB3210 UPC1182 81LS96 748262 
AY-3-8910 64 | SAB3271 UPC1156H 81LS97 748287 
AY-3-8912 SAB4209 XR2206 8155 745288 
AY-5-1230 450 SAS560 XR2207 8123 748289 
SAS570 XR2211 8202 748301 
$G3402 XR2216 8212 74S365 
SL490 XR2240 8214 748470 
SN76003N XR2266 8216 144i} 
SN76013N ZN414 8224 748472 
5N76018 2N419CE 8226 748475 
SN76023N ZN423E 8228 748571 
SN76033 ZN424E 8251 ; 
SN76115N ZN425E-8 8253 75 Series 
SN76131 Z2N426E-8 8255 75107/8 95 
SN76227N ZN427E-8 8257 75110 90 
SN76477 ZN428E 8T26A 75150 125 
SN76488 ZN429E-8 8127 75154 150 
SN76660 ZN1034E 8T28A 75182/3 99 
SP8629 ZN1040E 8131 75188/9 55 
TA7120 ZNA234E 8TI5SN 75322 140 
TA7130 8T97N 75450 


TA7204 COMPUTER renee 75451/2 52 
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TA7205 75454 85 

TA7222 AM26LS32A 75491/2. 65 

TA7310 AY-3-1015 

TAA621AX1 AY-5-1013 

TAA661A J AY-5-2376 

CA3090AQ TAA700 ~ FD1771 

CA3123 TAASOO - go | FD1791 

CA3130 TAA960 ‘ FD1793 50 
CA3140 TAD100 FD1795 74490-1120 
CA3160 TBA120S 70 FD1797 

CA3161E TBAS4O. 275 IM6402 74LS 
CA3162E TBA550Q 330 INS8060N Lsoo 
CA3189 TBA641-A12/ - INS8154N Lso1 
CA3240 MC1488 LSo2 
HA1336W MC1489 Lso3 
1CL7 106 MC14411 Lso4 
1CL7107 MC14412 LSO5 
ICL7611 - MC3447P LSO8 
1CL7660 - MM5280D LSO9 
ICL8038CC - MM58174 

ICL8211 - MM74C922 

1CM7204 50 - RO-3-2513L 

1CM7205 1150 (CMOS 2114) RO-3-2513U 

1CM7207 475 4816A-120ns SFF96364E 

ICM7215 1050 4864-3 64K ™MS2716-3V 

1CM7216A 1950 6116-150ns TMS6011 

ICM7216B 1950 6116L-150n ULN2003 

ICM7216C 1950 Z80CPU 2.5 

1CM7217A 790 Z80ACPU 4M 

ICM7240 3 Z80 P10 

1CM7224 Z80A P10 

1CM7555 6522 VIA Z80 CTC 

ICM7556 6530 RRIOT Z80A CTC 

1A3350 MM5307_ 1275 6532 RIOT Z80DMA 

1A4031P MM5387A 475 6545CRTC 999 | Z80S10-1 

1A4032 MSM5526 820 6551 ACIA Z80AS10 

lA4400 NE515 275 6592 PC Z80 DART 440 

LC7120 NE529 225 | TLO71CP 6800 Z80A DART 450 
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obtain the characteristics, then the routine 
for obtaining the hyperbolic functions 
from these values, and finally assembles 
these into the array. 

This article concludes the computational 
algorithms used to obtain the results 
defining the performance of a complete 
network from the component values 
entered. The remaining articles will cover 
the use of these calculations, such as the 
entry of values, the outputting of results asa 
table of values and two curves showing the 
variation of amplitude and phase angle 
over the frequency range covered. It 
seemed time therefore to give preliminary 
details of the general arrangement, so that 
readers who desire to use some of them 
before the series is finished, may have some 
guidance along these lines. 

In Fig. 5.3 is shown the general 
arrangement of sections by type through- 
out the suite, and will show the possibly 
perplexing reason why those sections 
already given show such a wide variation of 
line numbers. It seemed desirable to 
explain in some detail how each of the 
algorithms worked, one at a time, so that 
the assembly into a complete set could be 
followed without having to divert attention 
as to what each section was doing. It 
seemed desirable however to allocate 
discrete blocks of nubers to specific types of 
function, so that when assembled, it would 
not be a haphazard search to find any 
particular part of the overall computation 
which one wished to examine. The next 
article will cover input of values, since once 
this routine is entered, any of thealgorithms 
may be immediately and quickly used by 
means of a custom-built temporary routine 
in section 8000. 

For guidance, should this be done, and 
for future reference, Fig. 5.4 shows 
schematically, but not in detail, the general 
logic to be employed in the further 
development of this suite. In future articles 
the detail of the subroutine calling will be 
shown, but this is so involved that it could 
not be shown on a single sheet, and the 
figure is intended to show the overall logic 
employed. 

For guidance to the do-it-yourself 
readers who desire to use some of these 
algorithms separately, a listing is given of a 
number of debugging and assembly 
routines which have been found tempo- 
rarily useful in developing the program. 
Some of them will be included in modified 
form in the complete set of programs, but 
all those given here have proved of use at 
some stage or other of the development. 

Those in the 6000 series were used to 
print out intermediate results when 
checking local performance, or when 
chasing a ‘bug’ and running it to earth. A 
GOTO or GOSUB statement is inserted in 
a gap in the program to divert the 
computation at the desired point. It can 
then be removed again when it has served 
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its purpose. The 7000 series is concerned 
with machine code and USR routines. 7000 
through 7070 allows trouble to be 
investigated in a program which has been 
entered in basic. At areas where it is desired 
to know exactly what the state of memory 
is, a few REM statements are inserted at 
locations which are to be examined. The 
statements are coded to allow each of them 
to be individually recognised. 

Typical codings are:- REM INPUT 
INPUT INPUT, orREM FOR FOR FOR 
etc etc. By entering as commands the values 
to be scanned as LET Al = LET A2=and 
then GOTO 7000 the computer will quickly 
scan the area until 234 is found, and will 
then run on SLOW sending out onto the 
screen a column of values following the 234. 
If the stop is at one of the markers, the 234 
will be followed by three such as 238 which 
will allow the exact location to be found. 
After the screen is full, and the contents 
have been noted, enter CONT, further 
entries may be seen, but if a continuance of 
fast scan is desired to locate a further 
marker, enter LET MS = 0 followed by 
GOTO 7050. 


FIG.8.2 Transmission Line 
Resistance per unit length 
< R —-> 
— L — 
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effective phase length 
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(b) Line Characteristics 
Y=B +ja=\ (R+jJWL)(G+jWC) 


Zo= \ Rt jw 
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(c) Hyperbolic Identities 
aX 
STHN x= CE" - -SIHN (-x) 


x 4 
COSH x=2-SE™ = cOsH (-x) 


The routine 7100 through 7150 is a quick 
and convenient way of entering a section of 
machine code, to be called later on USR. 
The values of Al and A2 should be entered 
as before, followed by GOTO 7100. The 
number of the location currently at 
memory will be shown on the screen, and 
the computer will halt while value to be 
entered there is keyed in. It will thendisplay 
the next location, and wait for the next 
value to be entered, and so throughout the 
area designated. If this is done in an area 
previously preserved by a REM statement 
at the beginning of the basic program, it will 
remain undisturbed during running, and 
may be addressed at will. 


Fig. 8.3. Organisation of Computations within complete 


suite of programs. 

Scope of coverage Lines 
Specification of general variables 1-99 

Data input and sorting to 

appropriate sections 100-149 
Control of program progression 150-999 
Complex arithmatic 1000 - 1999 
Impedances and Matrices.Computation 2000-3999 
Matrix manipulation 4000 - 4299 
Output of results 4300 -4999 
Date Entry 5000 - 5999 
Debugging routines 6000 - 6999 
Machine code routines 7000 - 7999 
Scratchpad for custom built controls 8000 - 8999 
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SINH (a+ jb) = SINH a.cos b+ j COSH a.SIN b= SINH 6 = -SIHN (-6) 
COSH (a+ jo) = COSH a.cos b+ j SINH a.SIN b= COSH 6 = COSN (#4) 


(d) Complex Arrays 
Q= (at jb= +Ax@+Bx 


6 =-(atjo)=-Ax &@ +Bx 


SINH 6 = SINH (+Ax & + Bx) :‘SINH ¢ = SINH -(+Ax & + Bx) = -SINH (+Ax & + Bx) 


(e) A Matrix 
Vy COSH@ Z,SINH@| |-V2 
I) YoSINH@ COSH#@|] Ig 


COSH 6 = COSH (+Ax & + Bx ):COSH -6 = COSH -(+Ax & + Bx) = -COSH (+Ax & + Bx) 
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Continued from Page 20. 
the system has detected three consecutive 
pecks of the T-box it enters the data into 
storage. Figure 3 illustrates the insertion of 
three consecutive triplets of data values — 
in rows |, 2 and 3 of the columnar tables. 

Following the insertion of these sets of 
data the user has pecked the RESTART 
and RETRIEVE boxes in order to query 
the data base. Row 4 shows the entry of a 
single key (time=215) retrieval request 
followed by a two key search (temper- 
ature=163 and flow=3681). After the 
completion of the two retrieval trans- 
actions the user has returned to data 
insertion mode by pecking the RESTART 
and INSERT boxes. A further triplet of 
data values (0450, 139, 4463) is then entered 
into the data store. 

Based upon what has been said above it is 
possible to summarise the data entry 
protocols as follows: 


A Insertion 
< time-value > [T] < temperature-value >{T] 
< flow-value > [T] 

(B) Retrieval 


< search-key > [T] <null-key >[T] 
< search-key-1 > (T] < search-key-2 >{T] 

in which the variables enclosed in angular 
brackets represent decimal strings created 
by character stroking operations and [T] 
denotes a single peck of the T-box. The 
software in the host has the responsibility of 
checking that the sequence of characters 
that it receives from the hand print terminal 
actually constitute a valid transaction type 
—— as defined by the above allowed 
protocols. It dos this by (1) checking that 
the values are all numeric, and, (2) ensuring 
that they are all written in their correct 
places on the data capture document. 

When designing algorithms for the 
software that will reside in the host 
computer two important tools are often 
used: state graphs and touch tables. The 
state graph (shown in figure 6A) reflects the 
way in which different parts of the software 
take control as a result of the various 
symbols written and pecks made by the 
operator on the surface of the document. 
As was indicated above, initially, the 
system resides in the transaction selection 
state. It passes out of this state only as a 
result of a peck directed at one of the option 
boxes in the horizontal menu. It returns to 
this state only as a result of a RESTART 
peck or for entry of a new document. The 
other two major states are insert and 
retrieve. From either of these states the 
system can pass into an associated field 
entry state. This happens as a result of the 
user writing a decimal digit at an 
appropriate place on the data capture 
document. The system remains in field 
entry mode until the terminate transaction 
box is touched. A return is then made to the 
parent insert/retrieve state. This enables 
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the value captured during field entry to be 
entered into the data base (DB) buffer. The 
system then returns to field entry mode. 
Should the context of field entry to be 
insert, then, if the sum of the T-pecks is a 
multiple of three, the DB insertion state is 
visited. This now allows the data base to be 
updated. Similarly, if the context of field 
entry is retrieve mode and the sum of the T- 
pecks is a multiple of two, the DB retrieve 
node takes control in order to search the 
data base thereby obtaining the inform- 
ation required by the terminal operator. 

The touch table (illustrated in figure 6B) 
is used to define those areas of the 
document that the software must respond 
to when pecked or written on. Essentially, 
this table consists of a listing of all the 
names of the fields contained in the 
document being serviced. Associated with 
each name there is a series of vaues that 
define the position (row and column) at 
which the corresponding field occurs on the 
data capture form. For example, the 
INSERT box is positioned in row I, 
column 30 of the document; the TEMP 
table commences in column 12 for each of 
rows 4 through 15; the T-box starts in 
column 30 for each of rows 15 and 16. In 
addition to specifying position data, field 
widths, data type, transaction type and 
order of entry may also be specified. 

Once the state graph and touch table 
have been constructed, the formulation of 
algorithms to service the document 
becomes a simple matter. Algorithms for 
this case study are presented in pseudo- 
code form in figure 7. Getchar is a primitive 
input routine. When invoked it assigns 
values to the variables R (row number), C 
(column number) and A (ASCII value). 
These values correspond to those sent from 
the terminal for the last character written 
onits surface. The wait routine simply halts 


execution of the program for the period of | 


time specified by its single argument. {sin is 
a pnmitive set membership operator that 
checks whether its left hand operand (an 
element value) is a member of the set 
specified as its nght hand argument. Thus, 
the statement A isin[A . . 9] simply checks 
that the value of A lies in the range defined 
by the subset of the natural numbers 0 
through 9. 

In the algorithms presented in figure 7, 
step 6 is responsible for detecting a valid 
transaction selection peck. Step 7 then 
handles data insertion operations while 
step 8 specifies the actions to be taken in 
order to service a retrieval request. Notice 
that during an insertion transaction the 
order of field entry is dictated bythe control 
software. On the other hand, when the 
system is operating in retrieval mode the 
order of field entry is user driven. 


Algorithms of the type depicted in figure 
7 are easily coded ~— manually or 
automatically —- into either a high level 
language (such as BASIC, PASCAL or 
PL/I) or machine code, depending upon 
the response time required. We have 
programmed these algorithms using 
BASIC and have found them to work quite 
satisfactorily. 


CONCLUSION 


Electronic hardware and software 
technologies can be combined to 
produce a vanety of novel machine 
interaction devices. These can often be 
employed to (1) realise many end-user 
applications of computer systems that 
might otherwise not be possible, and (2) 
provide new ways of enabling people to 
communicate with a computer. The 
hand print terminal is an example of an 
intelligent input device that allows 
human-machine interaction to be 
conducted through the medium of 
printed messages or by means of menu 
selection. In the latter case this is most 
easily accomplished through the use of 
pecking operations. Peripherals of this 
type are likely to offer many attractions 
to those who prefer not to use a 
keyboard or keypad device as their 
mechanism for computer data input. 
Several terminals of this type are now 
available commercially. Two examples 
are cited in the bibliography. 
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JUST TALKING SHOP 


16 BIT’ers 


The trend towards 16 bit machines is 
now very firmly on and within |2 months 
the 8 bit micro, certainly in the commercial! 
environment, is going to look as old hat as 
yesterdays 4 bit models. Does anyone 
remember 4 bit microprocessors even, At 
this years ONLINE show at Wembley the 
ACT Sirius again stole the show although 
there are now some other excellent 16 bit 
machines coming onto the market and 
Sirius could face some stiff competition in 
the coming months. The Almarc-Vector 
Graphic 8. 16 bit model in particular can 
run existing 8 Bit CP’ M software (software 
availability is going to remain a big 
problem for 16 bit machines for another 12 
months yet) and 16 bit as it becomes 
available. In addition it offers a5 Megabyte 
Winchester plus 630K of floppy for about 
the same price as the Sirius. Don’t phone 
me phone David Swain at Almarc. 


WRIST 
COMPUTER 


I was looking at the specification for a 
rather remarkable digital watch the other 
day: perhaps wrist computer is a better 
description for this little wonder. 

Only 10mm thick it not only has time. 
day and date, buta stop watchandanalarm 
which actually speaks to you. In a rather 
tinny but clear voice it reminds vou that you 
didn’t get up the first time the alarm went 
off, and that you really must get out of bed. 

It made me realise how close a genuine 
home computer, the size of a digital watch 
really is. The display should be no problem, 
since alphanumeric displays capable of 
displaying rows of tiny characters, and even 
crude graphics already exist on digital 
watches. The chips themselves are no 
bigger than your little finger nail, and using 
CMOS technology (big microprocessor 
chips are already available in CMOS) a 
lithium battery should have no problems 
keeping the thing powered continuously 
for at least a vear. 

Only the keyboard is a problem, and this 
problem could be solved with the advent of 
voice recognition chips within the next few 
years. Circuits which are capable of 
recognising simple Basic computer lan- 
guage instructions, such as PRINT, 
INPUT, GOTO, RUN ete plus alpha- 
numerics and a limited range of file names 
should present no real problems within the 
next couple of years. 256 spoken sounds 
should well cover it. and probably much 
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less. Data files not in main memory could 
be held ona miniature pocket tape recorder 
or even a bubble memory pack. Later 
versions could even dispense with or 
augment the display with the rather tinny 
synthetic voice circuit which started off this 
speculation in the first place. 

What would anyone do with a wrist 
computer? 

Well that depends as now on the amount 
of on-board memory, but since RAM 
memory prices continue to fall, and 
capacity increases dramatically, this could 
be even less of a problem than with present 
home computers. A wrist computer could 
have practical applications as a memory 
aide and portable look-up store. Certainly 
as a highly sophisticated and intelligent 
calculator and even to play quiz games on 
as you drive along. It could even tell you the 
time. 


HOME 
COMPUTER 
SALES 


This is not meant to appear as gloom 
doom etc., but I now know of 4 home 
computer shops who are losing money 
heavily because sales are so poor. One ts 
discreetly on the market looking for a 
buyer. Two are being propped up by rich 
sugar daddies (one of them literally) and the 
other is in imminent danger of closing 
down. 4 is too small a sample to draw any 
real conclusions from I know, but with 
information I hear at exhibitions and trade 
shows (all in strict confidence, you 
understand) it really does seem that the 
recession is still biting hard. People are not 
exactly rushing out to buy the latest space 
invaders with real sound etc. Only Sinclair 
can do no wrong, and perhaps he is 
responsible for mopping up the sales which 
would otherwise have gone tothe computer 
shops. With a reputed population now 
standing at 400,000 in the UK the ZX8| 
must be having quite an effect on home 
computer sales in this country. 


MAGNETIC 
DATA 
STORAGE 


For densities as high as 200.000 bits per 
inch ona floppy disc the next technological 
step is likely to be ‘Vertical Recording’. 
With this technique the magnetised areas of 
the medium are orientated vertically. 


instead of parallel to the surface. Research 
is going on in the United States and Europe 
but instead of catching up from the rear the 
Japanese. this time are unquestionably in 
the lead. 

It is still not clear just how much density 
can be achieved through vertical recording 
techniques and some of the first products 
will be floppies with a conservative density 
of 20.000 to 40,000 per inch, compared to 
about 10,000 per inch today. 

However, densities of 80,000 to 100,000 
have been demonstrated in the labs and 
such products could follow quickly, with 
200.000 tracks per inch being a follow on. 

In the USA, Vertimag may soon be 
offering S-megabyte 5 inch floppy discs 
using vertical recording techniques. It is 
announced that delivery of the system will 
be in mid to late 1983 at anexpected price of 
$500 each in quantity, for the drives with 
dises at $25 each. 

It looks like the floppy disc is going to be 
with us a little longer yet. 
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NEWLINE 
16K for ZX81 


3 Card Brag: The ‘81 plays, We at NEWLINE are so pleased with the 
shuffles and deals like a real results of our tapes, having found that they are 
card sharp... can you play ideally suited for the computing machine, that 
better than ‘him’? we are offering them at a bargain price so you 
SUPERB Graphics — only £5.50 may judge for yourself their quality. 


FOR A 3-pack OF BLANK CASSETTES — 
ONLY £1.00 
For ANY order over £8.00 then you will 
receive a free blank cassette. 
OFFER CLOSES: August 31st 1982! 


Craps: The Tumbling Dice game 
for up to four players. Roll them 
cubes and see how your luck is. 
Full graphics — yours for £3.95 


Poker Dice/Pontoon: Both I 
games on one cassette. Yet | Please tick which program required.- 


again we give you full graphic CRAPS PONTOON/P.DICE 
displays with great layout. 


Cassettes: £3.50 each 


Please make cheques/P.0O.’s 

payable to: NEWLINE, and send 

to:- NEWLINE, 8 EWELL P/Code 
ROAD, WOLLATON, | 

NOTTINGHAM NGSB 2DE. | If blank tapes wanted, state no. 


i] S HARP 


I, have done it again! 


_  MZ80A £549.00 inc. vat 
Sj This magnificent machine comes 


complete with a software pack 
including GAMES — HOMEFINANCE 
— EDUCATION — BASIC TUTORIAL 
This streamline all-in-one unit with the 
16, The Square, SHARP reputation for reliability has to 
be the one for YOU! 
Kenilworth. Visit us now for ademonstration — 
CV8 1EB. ring Kenilworth (0926) 512127 
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® WBRUFEST “42 


Micro Fair and Seminar for all users 


S OF T HARDWARE. SOFTWARE. PERIPHERALS. 


ah MM ag 


ADULT 
CHILD (under 16) 50p 
(half price with coupon) 


Exhibition and other diversions tor ZX, B.B.C. Micro, VIC, TRS, Sharp, Sorcerer, Video Genie, Tangerine, = 
Nascom, Atari, Pet and Acorn user 


WE ARE LOOKING FOR NEW 
SOFTWARE AND WILL PAY TOP 
MONEY FOR “UNUSUAL”, “FUN” AND 
“EDUCATIONAL” PROGRAMS AND 
GAMES 


10 Free draw for MICRO computer 

20 Club 8isads : 
30 Bring sad Bey stall e 
40 Free parkiag 
SO Review of Siaclaie Spectrum 

40 Lectures on small micro applications 

70 Free Films 


<i. COMPUTERS 


80 Bar aad refreshments 

¥0 Close to ceatee sad Piccadilly ststioa 
100 Free Coffee 

110 Facilities for the Disabled 


WW :'!) computers 


EUR et 


All submissions will give the programers 5% 
discount on all future software. 

All software must be on tape and accompanied by 
instructions. 


PHONE WALSALL 641772 

or write to 

No. 4 CANUTE CLOSE, HIGHGATE ROAD ae 
WALSALL, WEST MIDLANDS UNIVERSITY OF MANCHESTER INSTITUTE OF SCIENCE AND|| SATURDAY 24 10.30 - 21.00 | 


TECHNOLOGY, SACKVILLE ST., MANCHESTER || SUNDAY 25 10.30 — 18.00 JULY 1982 


(ee eee ee ee ee Se 
eae 24 GLOUCESTER ROAD 
: ‘Sueenannoas rene aes seem, Tel: 0273-698424 
EXPANDED ATARIS AT SHARP MZ-80A Also in stock — 
LOW PRICES! Package including: 
@ 10 Games vic 20 
ATARI 400 — 16K .... £260.00 @ Educational @ Home Finance 
— 32K .... £320.00 ®@ Basic Tutorial ATOM 


ATARI 800 — 16K .... £499.00 Plus GENIE 
— 32K .... £539.00 ‘DATAFILE’ 
— 48K .... £579.00 (Flexible Cassette Database) TEXAS 
£477 


Phone for details of other packages MZ-80B 


® Books, Accessories and 
Peripherals 


@ Software for ZX81 & BBC 


Please add 15% VAT 
Delivery Free 
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CIRCUIT 


Extensions to the range of kits available to the 
amateur are always to be welcomed so I was 
pleased to come across the range of kits 
produced by Velleman, a relative newcomer to 
the UK market. To retail kits successfully, a 
manufacturer needs to have as large a market as 
possible. In the United States there are some 
very large and highly successful organisations 
on the electronic kits scene — take Heathkit asa 
prime example — but in this country we have no 
real equivalent simply because the market is not 
big enough. It is therefore particularly 
hearteriing to find a European based company 
— Velleman is a Belgian firm — operating overa 
number of countries rather than confining itself 
to a single one. 

Being an already established company, 
Velleman can offer an extensive range of kits 
and there are fifty items on its recent list which 
vary in price from under £5 to over £200. They 
are graded into three levels of difficulty. Those at 
grade | are intended for “the beginner with some 
soldering experience and the understanding of 
the external characteristics of the most common 
components”. To assemble those at the next 
level “demands good soldering experience 
together with a reasonable knowledge of 
electronics” while those at difficulty grade 3 are 
mainly intended for professional use and require 
“perfect soldering technique”. 

One of the interests of sending for any 
technical equipment originating from another 
country is to read the documentation translated 
from a foreign language. These kits are no 
exception — the instructions caused me to smile 
and chuckle on numerous occasions. The odd 
usage of English causes you to ponder over some 
of the instructions but they do make sense if you 
persevere. 

Confining my attention to the amateur kits in 
the first instance but still faced witha wide choice 
of kits, ranging from amplifiers to a lighting 
effects computer, | decided to start by picking 
one of difficulty grade | to discover howthose of 
you less experienced at constructional projects 
would fare if you sent away for a Velleman kit. 

My eye was originally drawn to the Dimmer 
circuit because of the unfamiliar term 
“Deparasite” printed in brackets beside it — this 
turns out simply to mean “suppressed” — but | 
decided it was a good choice because it is a 
popular and universally useful one. Most people 
can find a use foranextra dimmer butas this one 
can control 1000 Watts its more suitable as a 
master dimmer for a number of lights, a small 
electric fire controller or an electric drill speed 
controller. 

Over the years, many designs for thyristor 
dimmer circuits have been published but 
because a dimmer circuit involves the mains 
supply beginners often look for a kit. It means 
that the quality of the kit is particularly relevant 
— a mistake could prove FATAL. | was 
therefore concerned to examine the kit in terms 
of its ease of assembly and from the point of view 
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by Harry 
Fairhead 


of safety. In the instructions the following 
warning is printed, 

“All the parts of the dimmer are at the mains 
potential and to touch them is extremely 
dangerous. As this kit was designed for people 
having some experience in electronics, we 
presume that people will take all the necessary 
insulating rules for a safe usage”. 

Personally, I thought that this warning was a 
rather poor substitute for spelling out the 
essential precautions, considering that this kit is 
in the lowest grade of difficulty. 


Complete Dimmer Heat Sink. 

My kit came with a printed sheet giving 
instructions in Flemish, French and German 
and a typewritten sheet giving an English 
translation. The manufacturers are in the 
process of preparing new documentation but in 
any case all the information given currently in 
the other languages appears to be included in the 
English sheet — there is one extra piece of 
information given in English on the printed 


sheet, namely advice about how to returna non-, 


functioning kit to the manufacturer for 
attention — but the two kits I’ve looked at 
worked perfectly so it is to be hoped that that 
advice will not need to be followed too often. 
The PCB for the dimmer measures !0cms by 
Sems and is single sided. All the component 
positions have been silk screen printed on the 
top side, making assembly particularly easy. 
The parts comprise: | triac, 4 diodes, | diac, 2 
condensers, | trimmer, 4 resistors, | “cooling 
fin” (i.e. heat sink) and 6 pins — whose purpose 
is nowhere explained but intended to be inserted 
into the holes in the PCB where external wires 
are to be connected. Specific to the “Parasitic” 
dimmer — which is rather more than twice as 
expensive as the basic dimmer — is a toroidal 
coil and an extra condenser which serve to 
suppress switching noise — rather charmingly 
translated from the original as “the hysteresis 
effect”. With this number of components evena 
relatively inexperienced kit builder could expect 
to complete assembly ina couple of hours or less. 
Included with the documentation there isa parts 
identification chart. This is standard to a wide 
range of kits so components that do not actually 
occur in the dimmer kit appear on it, which 
might be just a little misleading. However, the 
diagrams are particularly clear which make 
component identification easy. A_ niggling 
criticism of the components list was that the 
colour coding of the various resistors was not 
included alongside their values in the list — this 


information is given instead in the section. 


headed “Construction”. 


The instructions about construction are a 
simple list of operations with no additional 
detail to explain each step. There is a rather 
difficult, and misleading, instruction about the 
heat sink (“cooling fin”). We are asked to ensure 
that it does not touch the triac. This is of course 
quite impossible — for the heat sink to work it 
must touch the triac —and presumably what the 
instruction means is that it must not touch the 
pins of the triac. Moreover, the instructions do 
not give any guidance as to which way round to 
mount the heat sink and this is crucial. There is 
only one way it can be mounted in order not to 
foul the small variable resistor — the correct way 
appears to be so that the heat sink hangs over the 
edge of the board (see photograph). 

In the kit I built there appeared to be two 
missing components. The first was a nut and 
bolt to hold the heat sink under the triac. Luckily 
this was easily provided from my tool box. The 
second was any way of securing the large 
suppressor coil on the far end of the board. The 
silk screen diagram indicates a nut that would be 
tightened to hold it in place. In the absence of 
any such component the coil hangs on the PCB 
simply by the two wires which it is connected to. 
This does not make it inoperable — if the circuit 
is mounted ina box and isnot going to besubject 
to much movement the loose connections will 
probably suffice and if a more secure fastening is 
required, glue or masking tape could be used to 
secure it. 


Components for Dimmer 

Velleman do not provide the actual 
potentiometer to control the output claiming 
that the range of applications is so great that 
each user would need to choose either a 
miniature, a normal 6mm or a slider 
potentiomenter according to the particular 
purpose intended. I think that this argument is 
slightly weak and that they could in fact provide 
a | Mohm standard miniature potentiometer 
which would suffice for 90 percent of 
applications. It is a bit frustrating not being able 
to test the kit once you've built it unless you’ve 
had the foresight to purchase a potentiometer. 

On the subject of testing it is important to 
remember that the printed circuit board carries 
mains voltages that are unbuffered by a 
transformer. If you make the mistake of holding 
the circuit in your hand while testing it is unlikely 
that you will ever build another circuit! To test 
and use the circuit safely it is important that you 
mount it in a fully enclosed earthed metal or 
plastic box. Use a mains supply with a five amp 
fuse and do not disturb the circuit unless you 
disconnect it from the supply. 


The list price of the 1000 Watt Dimmer is 
£5.59 and 1000 Watt Dimmer (Deparasite) 
is £12.64. A complete catalogue is available 
from Velleman UK., P.O. Box 30, St. 
Leonards-on-Sea, East Sussex TN3L 7NL. 
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FULLER FD SYSTEM FOR ZX80/81 


THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX 


STANDARD KEYBOARD AND CASE This splendid keyboard and case houses your ZX81 printed 
circuit board, which is simply screwed into place, the 
keyboard plugs into the ZX. You can now enter data with 
ease. The 40 key switch board is a custom unit not made up 
out of other manufacturers parts. The keytops are our own 
design and have the ZX Qwerty and functions foil printed 
onto them. Access to the user port, TV, MIC, and ear sockets 
are as per the ZX case. 

Built keyboard and case £36.70 or £30.70 as a kit plus £2.10 postage 


and packing. 


EXTENDED KEYBOARD AND CASE The case is designed to house not only the keyboard and ZX 
but also our motherboard, power supply, RAM cards and 
two other boards, not necessarily of our manufacture. The 
injection moulded case measures 200 mm x 350 mm x 
60 mm and houses a 42 keyswitch board, the extra keys 
can be assigned to other functions. The case is supplied 


= with a ‘‘Power On’’ LED. 
eee Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage 
and packing. Motherboards £15.95 plus 80p postage and packing. 


16k RAM board £35.95. 64k RAM board £79.95. 


, 


Fuller | 


~ 


Keyboard Only Available! Send SAE for details to:- 
Built £24.95 FULLER MICRO SYSTEMS, The ZX Centre, 


Kit £18.95 (+P.P. 80p) Sweeting Street, Liverpool 2. 
Telephone: 051-236 6109 


= = BERKHAMSTED’S 
chrisalid mm §6COMPUTER) CENTRE 


ee eee a —— ne nei i 


EPSON man 


You won't find lower prices sf a 
ANYWHERE!!! cae 7 


MX80t £315 /mxs8o ftl £355 /Mx80 ft2 £355 


Denie i & c meer ins Ca a 
ACOFWN’ fltom To EPSON interface - compPLeTE s40 


IN STOCK 


NASCOM 2 kit £220 bur s280 | EMRICKO-Cd "399 


CUNVARA twinadtrack drive 9°" 7580 £370 


Barclaycard Access & Phoned Orders Welcome 


ALL PRICES EXCLUDE VAT 15% tN 
A) 


13 High Street Berkhamsted Herts TEL02427 9704 > 
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CHESS (12K) 

Improved graphics, plays black or 
white, mid game level changes, 
look ahead up to 8 moves, 
offensive, normal & defensive 
play. 10 sub levels, castling, ‘En 
passant’ by player. Rejects illegal 
moves, Take back moves & 
action replay with take over. Set 
up problem games. £7.9 


PROGRANIMERS 


TOOLBOX 


(PACKED 4K EPROM) £24.50 
*% 1200 BAUD CASSETTE OPERATING SYSTEM 
* VISIBLE LOAD & SAVE 
@ TRACE (xX) READ ON ERROR HEX 
@ LTRACE DATA RENUMBER X. Y IHEX 
@ STEP RESTORE AUTO X, ¥ OFF 
FIND ELSE CURSOR X. Y VECTOR 
VAR WHILE BEEP X Y ZERO 
LVAR ENDWHILE KEY X PoP 
DELETE X. YOUMP INKEY $x 


AIR ATTACK (12K) 

Command an East Coast anti-aricraft 
battery. Destroy enemy fighters, 
bombers and doodle-bugs. 


SPACE FIGHTER (6K + 3Kgr) 
Super High speed Defender’ - 
game: 5 types of intelligent aliens 
Ingenious graphics depict planes epeating laser cannon, smart 
approaching, veering and flying off. bombs, hi-score, rankings, bonus 
Search the sky and scan the points, 6 skill levels. Excitin 
landscape through 360 degs. GOOD sound effects £9.95 
SOUND, GREAT ENTERTAINMENT 
£7.95 


COWBOY SHOOT-OUT (12K) 
Full feature, two player, arcade 
shooting game. Cactus plants. 
wagons, animated cowboys. 
Superb graphics and sound. £6.95 


Suffering from congestion? 
(PROGRAMMER'S TOOLBOX, 
WORD PROCESSOR etc.) Switch 
between up to 4 ROMS located 


ect Code ang 


at Hex Al Assembled and restart thar oler my 
tested unit with compact, Put the listin, 
BOARD professionally produced PCB and tions. £5 oe 


good quality components. Fits 
easily into the Utility Socket 


Oniy £19.60 


ALL THE EXCITEMENT, INTRIGUE AND FRUSTRATION 
OF A MAIN-FRAME ADVENTURE! 12K 

Explore the tortuous forests, dark caverns & castle dungeons 
Beware the maze of twisting tunnels and the desert 
wastelands. Outwit the predators. Rescue the PRINCESS and 
carry off the treasures 

Great skill & imagination are required 
to play this excellent game & you may 
still never exhaust all the possibilities. 
By devising methods of 
condensing messages, the 
author has been able to 
include many features which 


3 


31° JULY— SAVE ££E's 
We are giving Fabulous discounts on 
all our BBC MICRO Programs * 


|'SPECIAL OFFER IF YOU BUY NOW. 
CHESS (£7.95) now £4.95. 


venenienemaned = Deduct f1 per cassette STARTREK (£7.95) now £4.95. MUNCHYMAN, 
computers. Start your | when ordering DISASSEMBLER & SPACE MAZE (£5.95): Now 


£3.95 GOMOKU (£3.95) now £2.95 
Please add 55p order P&P + VAT at 15% MICRO POWER LTD. 


[re | OWOCGRAM 8/Ba cue 


LAC UAE AES Tei. (0532) 683186 


ROGRAMBOUWGD PROGRAMBOUBQOQ 


, adventure now — £7.95 


HOOWUMBOOMMOOBOHOOWVAOOMHO0O 


two or more. 


THE MAS BO 


Incorporating LEICESTER TYPEWRITER Co. Ltd. 


Survive al of of the fittest! 


It is a frightening but simple fact that in twelve 
months time, many of today’s companies will be in 
liquidation. Every day brings news of more 
redundancies, more closures, more short time — 
even from firms with household names. But why 
and who will be next? 


Who’s next? 


Every businessman knows why t's the old law o 
supply and demand — the main question t 


With a smaller market 


Be honest. Do you know the exact value of your 
s close of business? Are all your 
otitable? What is the real value 
ustomers who expect discounts and extended 
credit? Do your prices include all the recent 
incre 5 in raw materials, labour. petro! etc., etc? 
If you only think you know the answers. then the 
simple truth is that you probably don't 


What’s the answer? 


To be frank, there 1s no simple solution but 


firms automatically ioo! 
¢ immediate access to information is essential. At 
the Maths Box we have a highly skilled 
team who really understand the complexities of the 
) latest generation of microcomputers and would be 
enough! pleased to sit and discuss your individual 
In these highly requirements all without any obligation on your 
competitive times, part. What have you got to lose? We have a ready 
\. immediate access made range of systems for first time buyers or can 
to accounts supply custom-made units for more detailec 
Dk information problems Personal leasing facilities are even 
stock available and we offer an after-sales service that 
movement and we believe is second to none 
control and profitability 
analysis is essential to enable your — With so much at stake, isn’t it worth an hour of 
decision makers to predict losses before they occur your time to come, look and evaluate the benefits 
and encourage sales of more profitable lines for yoursell? 


© 


The TI-99/4A is a sophisticated computer, ideal for the beginner, 
with its ease of operation, but powerful enough to satisfy the needs 
of the professional enthusiast. With a combined RAM/ROM 
capacity of up to IIOK byte and a full range of peripherals and 
software, your Home Computer can grow as your knowledge of 
computers increases. 

With over 600 programs available worldwide, including more than 40 on 
easy-to-use Solid State Software (R) modules, the Texas Instruments 
Home Computer system is as versatile as you are. 

So why not check out the winning combination of Texas 
Instruments’ high technology and value for money 
now - you can't go wrong. 


WRITE,VISIT OR PHONE US TODAY 


112 EAST STREET, SOUTHAMPTON 
Tel: Southampton 24703 
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SHARP ees 
1st & FOREMOST iguanas 


MZ80A 48K PERSONAL COMPUTER 


Full range of 
software available 


"W.B. COMPUTER SERVICES LTD 


11 ALDERGATE, 
TAMWORTH, STAFFS. 
0827 55937 


2X81 QUALITY SOFTWARE 
FOR THE SERIOUS USER 


VIDEO-INDEX 


Build your own index of up to 
1000 entries on your 
16K ZX81 


Designed specifically for the ZX81. 

Over 1000 references possible in 16K RAM. 

Up to 57 characters of text generated for each reference. 
Ingenious machine coded eucryption technique. 

Fast and powerful machine coded search procedure. 
Minimum keystroke data entry procedure. 

Menu driven, easy to operate and crash proofed. 
Documented to the usual high Video Software standard. 
Includes demonstration index of ZX812 magazine references. 
This is probably the best serious program yet written for the 
ZX81 and is available from good software retailers or by mail 
order direct from ourselves. 


DY7 6EQ. 


England. SOFTWARE LIMITED 


Tel: Kinver 2462 Sta 038 483 2462 


Send large SAE for our 
full catalogue of 
software products. 


Stone Lane. 
£' Ree PRICE £9.95 inc. VAT 
i West Midlands. Plus £1.00 p. & p. 


Personal callers weicome dunng office hours Send s.a.e. for further details 
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In May I reviewed a rather dated book 
concerning computers and amateur radio. 
Since then I’ve founda newand well written 
book on the same topic. 


Computers and the 

Radio Amateur 

by Phil Anderson, 208 pages, 
14.20. 

Published by Prentice/Hall 


International. 

This hard-back book was written by Phil 
Anderson, an American radio amateur — 
call sign WOX1. It starts off by presentinga 
very exciting prospect — the computer is 
seen not only as a Morse code keyer and 
reader but also for “CW voice”, the idea 
being that you put a speech synthesiser in 
the computer and transmit codes that cause 
speech to be output. The last section of 
Chapter One suggests that the hams’ idealis 
a completely automated station with CQ 
search scanning, automatic QSO machines 
— it almost suggests that you can switch 
your radio on and leave the computer in 
charge to carry out the entire exchange! 
The next few chapters cover a general 
introduction to computers, programming 
and logic. Chapter Seven is about 
interfacing, in particular how to interface 
amateur radio equipment. It is at this point 
that Phil Anderson starts to give practical 
advice and information to actually put into 
reality some of the ideas presented at the 
beginning of the book. The remaining five 
chapters each present a project using the 
TRS-80. Chapter Eight gives construc- 
tional and software details about a 
computer morse keyer. Chapter Nine 
complements this by giving a random code 
generator for morse practice — again 
complete with program listing. The next 
chapter demonstrates how the computer 
can be used as an automatic morse code 
reader, including a program and hardware 
details of the interface. Next comes a 
software project to enable a computer to be 
used to administrate radio amateur 
competitions in the U.S.A. Finally there 
are some fairly standard programs, for 
example, calculating the size of a dipole, or 
the number of turns you need on a coil, 
which give an idea of the ways in which a 
computer can be used to do standard 
ham/electronics calculations. 

I found the first chapter of the book 
really exciting but current technology 
meant that only the less interesting projects 
could be developed in the practical sections 
later. 
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How to Use Op Amps 

by E.A. Parr, 154 pages, 
2.25. 
Published 
Babani. 


by Bernard 


This is one of the very latest books to be 
published and is a really worthwhile 
addition to the electronics bookshelf. It 
presents a mixture of the theory of 
operational amplifiers and examples of 
practical applications which are of interest 
in themselves and are clearly illustrated 
with well drawn diagrams. The first two 
chapters are about theory and _ basic 
circuits. Chapters Three to Six are about 
practical applications including oscillators, 
audio circuits and filters. Chapter Seven 
comprises a short but useful reference 
section of extracts from data sheets about 
the most commonly occuring op amps. 
Chapter Eight contains a number of 
circuits suitable for powering op amps and 
the final chapter is an extremely short one 
on fault finding and constructional 
techniques. 

The subject of op amp design is usually 
dealt with in more theoretical terms by 
books costing a lot more than this one —so 
all in all this book is likely to be considered 
very good value. 


EES 
*** STOP PRESS *** 


As the months go by I’m accumulating lots 
of books I want to tell you about and I’ve 
realised that I'll never get to the bottom of 
the pile if I give them all a proper review. So 
I'm going to mention a few of the most 
recent ones briefly and hope that you'll be 
able to find them in your local bookshops 
to discover more about them for yourselves. 

First on my list isa book by Mike James 
whose name will be familiar to regular 
readers of E&C Monthly. It’s “THE 6809 
COMPANION?” a reference work that will 
be invaluable to anyone interested in the 
6809 microprocessor, which is becoming 
increasingly important and popular. The 
book covers all the topics needed in a 
machine companion and includes a fully 
commented instruction set. The chapter on 


.BOOKS REVIEW 


how to convert programs from 6800 code ~ 
which will be particularly welcomed by 
anyone upgrading to the 6809 from a 6800. 
Published by Bernard Babani, this book 
costs £1.95. 

There are another two recent titles from 
the same publisher that mightinterest those 
of you keen on constructional electronics. 
The first is “IC PROJECTS FOR 
BEGINNERS” by F.G. Rayer, price£1.95, 
which presents a number of circuits with 
their stripboard layouts. The second is 
“POPULAR ELECTRONICS CIR- 
CUITS BOOK 2” by R A PENFOLD, 
price £2.25, which is a collection ranging 
from amplifiers and test gear to radios, 
including over 70 practical circuit diagrams 
giving component values — no layouts are 
given. 

Among the new titles for the ZX-81 is 
one that stands out for being extremely 
nicely produced. It is an introductory 
volume for the 1K machine with details of 
how to get the machine up and running as 
well as plenty of programs. By Ian Stewart 
and Robin Jones it is entitled “PEEK, 
POKE, BYTE & RAM” and is published 
by Shiva at £5.95. This book takes a very 
light-hearted approach to the subject but 
while I was occasionally irritated by the 
style of the text I was always amused by the 
cartoons. 

THE EXPLORERS GUIDE TO THE 

ZX81 — Mike Lord Timedata. 
This is a well presented and interesting 
book which is not intended to be a 
beginners guide to either Basic or the ZX81, 
but carries on where the ZX81 Basic 
Manual leaves off. 

Chapter | is concerned with saving 
space, other Basics and gives hints on how 
to use some of the functions of the ZX81. 

Chapter 2 contains a range of games and 
novelty programs. Brief explanations of 
how the programs work are given and 
suggestions are made as to how:the reader 
could modify them. 

Chapter 3 deals with applications which 
put the ZX81 to work in a more serious 
capacity, and gives some useful programs. 

Chapter 4 gives an insight into machine 
language, giving explanations of what it is 
and its uses. Some programs illustrating 
machine code are given at the end of the 
chapter. 

Chapter 5 covers the ROM explainingits 
more important functions, ROM tables, 
Load and Save, Display and keyboard 
scanning. 

Chapter 6 contains many useful hints on 
improving the ZX81 hardware, dealing 
with known problems, and in some cases 
giving circuits which will overcome them. I 
did not try all the programs inthe book, but 
those I did try worked. 
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OPTO ELECTRONICS 
LEDS including Clips 
TIL209 Red 3mm 
TIL211 Green 3mm 
TIL212 Yellow 
TIL220 -2” Red 

0-2” Yel, Grn, Amber 
Rectangular LEDs with 
two part clip. R, G& Y 
Stackable LEDs 
Triangular LEDs R&G 
0-2” Flashing LED Red 
0-2” Bi colour LEDs 
Red/Green 
Green/Yellow 

0.2" Tri colour LEDs 
Red/Green/Yellow 


SPEAKERS 
82. 0-3W, 2"; 2-25", 2.5", 


O.9W, 2.5" 400; 64a er 
800 80p 


DIODES 


4 digit 
6 digit 
BPX25 
1L74 

ILD74 
1LQ74 
THL111 
TIL117 
OcP71 
ORP12 
ORP61 


BRIDGE 
RECTIFIERS 
(plastic case) 
1A/50V 
1A/100V 
1A/400V 
1A/600V 
2A/50V 
2A/200V 
2A/400V 


0-5" LIQUID 
CRYSTAL 
DISPLAYS 
34 digit 


2N5777 


550 
50 | NE555 
2114L-3 
2114L-2 
2532 

2716 

2732 

4116 
4816-120ns 
6116-150ns 


SPECIAL OFFER 


DIL SOCKETS 
(TEXAS) 


8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
40 pin 


WATFORD’S 
Ultimate Monitor IC. 


Low Wire 
profile wrap 
25 


A 4K Monitor Chip specially designed to 
produce the best from your: Superboard 
Series | & II, Enhanced Superboard & 
UK101. As reviewed by Dr. A. A. Berk In 
Practical Electronics, June 1981. 
Price only £15.00 + 50p P&P. 


IDC CONNECTORS (Speed block type) 


ZIF DIL SOCKET 
24 way 575) 
28 way 
40 way 


2A/600V 
6A/100V 
6A/400V 
6A/600V 1 


6520/21 
6522 


4N33 135 
OPTO SWITCH 


PCB PLUG Header PCB Pins 
with latch Socket Male Male 
i i Female Strt Angle 


0-2" Red High Bright 
LD271 Infra Red (emit) 
TIL32 Infra Red (emit) 


SFH205 (detector) 
TIL78 (detector) 
TIL38 
TIL81 
TIL100 

7s t Displays 
TIL321 5" C.An 
TIL322 5" C.th 
DL704 3” C.Cth 
OL707 3” C.Anod 
DL747 6” C.Cathod. 
8” Orange C.A 
FND357 or 500 

3” Green C.A. 

+1-3” Red or Green 
Bargraph 10 seg. Red 
Bargraph 3916 


FERRIC CHLORIDE 
1 Ib bag Anhydrous 
195p + 50p p&p 


10A/200V215 
10A/600V 350 
25A/200V240 
25A/600V395 
BY164 56 
VvM18 50 


TIL139 


to RS 


ZENERS 
Range: 2V7 to 
39V 400mWw 

8p each 
Range: 3V3 to 
33V. 1.3W 


OVAAMaVNBAAHIABDOBOBOOTGUINA 


2208 


VARICAPS 
MVAM2_ 165 
MVAM115 158 
BA102 
BB105B 
BB106 


S38 00 


DALO ETCH RESIST 
Pen + Spare tip 90p 


COPPER CLAD BOARDS 
Fibre Single- Double- 
Glass sided 


6"x6" 90; 
6"x12" 150p 
VEROBOARDS 0.1” 
Cla Plain 
24x3}" 52p 
25x5" —_ 
34x3}" 
34x5" 79p 
33x17" 211p 
43x18" 425p 3 — 
Pkt.of 100 pins 50Op 


Spot Face Cutter 118p 
Pin Insertion Tool 162p 


VERO WIRING PEN and Spool 
Spare Wire (Spool) 75p; 


TRIACS 
3A/100V 
3A/400V 
3A/800V 
8A/100V 
8A/400V 
8A/800V 
12A/100V 78 
12A/400V 82 
12A/800V 135 
16A/100V103 
16A/400V 105 
16A/800V220 
25A/400V 185 
25A/800V295 
25A/1000V 


480 
30A/400V525 
T2800D 120 


‘VQ’ Board 
DIP’ Board 
Vero Strip 
$100 Board 


Veroblock 
S-Dec 


2N4444 Bimboard 1 


SOLDERCON 


DIAC 
sT2 28 | 200 


PINS 
70p 
325p 


COMPUTER CORNER 


@ VIC 20 MICROCOMPUTER. Connects directly 
to a colour TV. 5K RAM expandable to 32K 
PET type graphics. £165 

@ CASSETTE DECK for VIC20 including a free 6 

programme Cassette. £39 

EPSON MX Series Printers. Full range available. 

See box above for details. 


SEIKOSHA GP100A Unihammer Printer, 
gives normal and double width characters as well 
as dot resolution graphics 10” Tractor feed. 
Parallel Interface standard. £190 


SOFTY-2. As reviewed in PE September 1981. 
The complete microprocessor development 
system for Engineers & Beginners. New powerful 
instruction. Accepts any 24 pin 5V single rail 
EPROM. Supplied fully built, tested & enclosed in 
a black ABS case. Price incl. encapsulated plug in 
power supply. £169 


VIDEO MONITOR 9” fully cased. B&W. Fully 
guaranteed. Excellent value for money at only £79 


TEX EPROM ERASER. Erases up to 32 ICs in 
15-30 min. £33 


TEX EPROM ERASER with integral 30 min. 
Electronic timer £45 


Spare ‘UV lamp bulbs £9 
5V/5A PSU Ready built and tested £25 


Attractive Beige/Brown ABS CASE for 
Superboard/UK101 or Home Brew £26 


Space Invaders for Superboard £6 
Full ASC11 coded keyboard type ‘756’ £39 
4 x 4 matrix keypad (reed switch assembly) £4 
C12 Cassettes in Library Cases 40p 


Stack-Pack drawers with 10 C12 Cassettes 
550p 


£5 
£5 
£3.50 


81 Fan fold paper (500 sheets) (no VAT) 
94” Fan fold paper (500 sheets) (no VAT) 
Teleprinter Roll (no VAT) 


(P&P on most of the above items is extra) 
Call in at our shop for demonstration of any of the 
above items. Be satisfied before you buy. 
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Slotted similar 
1 


ALUM. 
3x2x1” 
4x2} x2" 
4x2}x2}" 103 
4x4x2}" 
5x4x2 
Sx2}x1}" 
5x2}x24" 
5x4x1$ 
5x4x2}" 
6x4x2" 
6x4x3” 
7x5x3" 
8x6x3” 
10x4}x3" 
10x7x3” 
12x5x3" 
12x8x3" 


PROTO-DECs 


Eurobreadboard 
Superstrip SS2 


Combs 6p ea. 


Reflective 


170 
EPSON PRINTERS 
BONES @ MX80T 10” 
65 
85 


nic Interface. 


420 110-9600. 


105 

90 
130 

99 
120 
120 
150 
180 
210 
240 
275 
260 
295 


ye 


Feed plus all 
features 


MXS80FT features 


ANTEX 
Soldering 


lrons 


Ci5w 
CX17W 
CCN15W 
X25W 


Spare bits 
Elements 
Iron stands 
Heat Shunt 


450 
475 
490 
500 


165 
30 


GAS & SMOKE 
DETECTORS 


TGS812 & 
813 
Sockets 


40 


Receiver 


TO3 
7805 
7812 
7815 
7818 
T0220 Plastic: Casin, 


100mA T092 Pate Casing 
Ls oP 79L05 
78L 
78182 3on 
78L12 
78L15 30p 


79L12 
79L15 


LM300H 170 
LM304H Age 
LM305H 

78HOS5 5V/5A 550p 
78HG+5 to 

+24V 5A 599p 
79HG —2.25V to LM723 
—24V 5A 785p TBA625B 


SWITCHES 


SLIDE 250V TOGGLE 2A 250V 
1A DPOT 14° SPST 33 
1A DPDT C/OFF 15 DPDT 44 
4A DP on/on/on 40 4 pole on off 


PUSH BUTTON 
Spring loaded 
Latching or 
Momentary 6A 
SPDT c/over 
OPOT c/over 


MINIATURE 
Non Locking 
Push to make 

Push break 


LM309K 
LM317H 
LM317K 
LM317P 
LM323K 
LM326N 


SUB-MIN 

TOGGLE 

SP changeover 

SPST on off 

SPDT c/off 

SPDT Biased 

OPODT 6 tags 

OPOT C/OFF 

OPOT Biased 

3 pole c/over 

ROCKER: 5A 250V. SPST 28p 

ROCKER: (white) 10A 250V~- SPDT 
38p 


ROCKER: With neon lights red when on. 
10A 250V, DPST 85p 
ROCKER: (White) 10A/250V DPDT 72p 
ROTARY: Make your own Multiway 
Switch. Shafting Assembly accommo- 
dates up to 6 wafers. 90p 
Break before make Wafers. Silver contacts. 
1 pole/12 way: 2 pole/6 way; 3 pole/ 
4 way; 4 pole/3 way: 6 polei2 way 65p 
Mains DPST Switch to 45p 
Screen & Spacers 6p 
ROTARY: (Adjustable St: 

1 pole/2 to 12 way, 2p/2 t sop zypel 3 pole/ 
2 to 4 way. 4 pole/2 to 3 way 45p 
ROTARY: Mains 250VAC.4Amp 56p 
DIL SWITCHES: on 4 way 70p; 6 
way 85p; 8 wa 10 way 1 
(SPDT) 4 way 1 


99 
145 


15p 
25p 


MX80FT2 Has high 
lution graphics plus all the 


ULTRASONIC 


TRANSDUCERS 
575] 40KHz Transmitter & 


Tractor Feed, 
9x9 matrix, 80 column, 80 
CPS, Bi-directional, 
Baud Rate 


Centro- 


£315 


MX80FT Friction & Tractor 
the MX80T 


£340 
reso- 


£345 


Buy’ with 


DIL PLUGS 
(Headers) 


‘D’ CONNECTORS 


mini. (Cannon type) 
Solder Bucket 


37 way 


PCB Pins 


25 way 


PCB Pins ( 


25 way 


Just phone Amphe- 
your order el 
through, we] 24 way 


do the rest. |e 


575p 


36 way 
Centronics 


Parallel 


395p/pair 


CRYSTALS 
32:.768KHz 
100KHz 
200KHz 
455KHz 
1MHz 
1.008M 

1. 28MHz 
1-6MHz 
1-8MHz 
1.8432M 
2-OMHz 

2 4576M 

3 2768M 
3.57954M 
3.6864M 
4.0MHz 
4-032MHz 
4 8OMHz 

4 194304M 
4 433619M 
5 OMHz 

5 185MHz 
5 24288M 
6-OMHz 

6. 144MHz 
6 5536MHz 
7-OMHz 
7.168MHz 
7 68MHz 
8-OMHz 
8.08333M 
8-867237M 
9. OOMHz 
9.375MHz 
10 OMHz 
10. 7MHz 
10 24MHz 
12 OMHz 
12. 528MHz 
14.31818M 


19 968MHz 
20-OMHz 
24 OMHz 
24.930MHz 
26-69M 

26 670MHz 
27-125MHz 
27 648M 
27 145M 
38-66667M 
48 OMHz 
100:-OMHz 
116-OMHz 


ASTEC UHF 
Modulators 


6MHz 
8MHz ee go 
bandwidth 


280 


65p 
Solder 


Socket 
195p 
320p 
3350 
390p 


TRANSFORMERS (mains Prim. 220-240V) 
6-0-6V 100mA; 9-0-9V 75mA; 12-0-12V 
75mA; 15-0-15V 75mA 98p 
6VA: 2x6V-5A; 2x9V--4A; 2x12V-0:3A; 
2x15V-.25A 220p 
12VA: 2x4V5-1.3A; 2x6V-1-2A; 2x12V--5A; 
2x15V--4A 295p 
24VA: 6V-1 5A 6V-1.5A; 9V-1.2A 9V-1-2A; 
12V-1A 12V-1A; 15--8A 15-.8A; 20V--6A 
20V--6A 330p (44p p&p) 
BSOVA: 2x6V-4A; 2x9V-2.5A; 2x12V-2A; 
2x15V-1.5A; 2x20V-1-2A; 2x25V-2A; 
2x30V-0 8A 440p (60p p&p) 

1OOVA: 2x12V-4A; 2x15V-3A; 2x20V- 
2.5A;2x30V-1-5A;2x40V-1:25A; 2x 50V-1A 
920p (60p p&p) 


200p 


ht ee 


21 


(Headers) 
nded Lead, 24” lona 
Length 14pin 16 pin 
24" 145p 165p 


DIL Plu 

Single 
2x10 way — 
2x15way— 140p 


2x18 way 180p 145p 
2x22 way 199p 200p 
2x23 way 210p — 
2x25 way 225p 220p 
2x30 way 245p — 


Double Ended Leads 
6” 

12" 

24" 

36" 


250p Pp 
OCKET Jumper Leads 240° 

26 pin 34 pin 0 pin 
200p 260p 300p 
370p 480p 525p 


ID HEADER 
20 pin 
160p 
290p 


2x36 way 295p — 
2x40 way 315p — 
2x43 way 395p — 
2x75 way 550p — 


WATFORD’S UNIVERSAL 
MICRO EXPANSION SYSTEM 


Designed by Watford Electronics, this extremely 
versatile and economical Expansion System as 
published in E.T.I., starting from Dec., 81 issue, 
offers a low cost flexible expansion facility for 
ZX81, UK101, SUPERBOARD, ACORN 
ATOM, PET, TANGERINE, VIDEO GENIE, 
VIC 20. 
The Motherboard (Interfaces with the Computer) 
has capacity to accept up to five daughter cards 
and can be paralleled for even more daughter 
cards. All PCBs are of Computer grade finish and 
are supplied in Kit form. 
Just look at the expansion possibilities: 
MOTHERBOARD - Accepts up to five Daughter 
Cards Full Kit: £36.50 
SOUND CARD -— Utilising up to three AY-3- 
8910 Sound chips. (one supplied with every Kit) 

Full Kit: £24.95 
PIO CARD — Using two 6520 PIA chips, this 
Board offers Centronics parallel printer driver, 
digital to analogue converter and a host of other 
out-put facilities. Full Kit: £19.95 
PROM PROGRAMMER - This simple but ex- 
tremely useful card can blow 2716 or 2732 single 
rail EPROMS. Full Kit: £25.95 
EPROM CARD - This card houses 4x2716 or 
2x 2532/2732. Full Kit: £11.80 
RAM CARD - 8K RAM card. Accepts 16x2114. 
RAMs. The Board is supplied fully populated. 

Full Kit: £28.50 
Coming soon: Disc Interface Card, 32K Dynamic 
RAM Card Speech Card & High Resolution Colour 
Graphics Card. 


(N.B. PCBs may be bought separately) 


lend 
2 ends 


WATFORD ELECTRONICS 


Tel. (0923) 40588 


Telex. 8956095 
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MICROWARE MICROWARE 
Retail Shop in LEICESTER 


Ww Home Computer Accessories = 

< Essentially for SINCLAIR Computers = 

= phoney diy Paniomicah, iontinnk BE: piece es) 
seer aiid Games, Serious, Educational and nied e) 

0 of ZX84. sottware Business Programs. ZX SPECTRUM = 
Note - Holiday Closing BBC 

w] reeeguteeset MICROWARE vico Pa 

S Bie pon eine 134 MELTON ROAD, on oiceoc A 
Wed. 7th July LEICESTER RAM Packs mM 


OPEN Mon,  Fri., Sat. Tel: 0533 6818412 
these weeks catalogue 
OPEN 9.30 - 5.30 CLOSED Thursdays 


MICROWARE MICROWARE 


SHARP 
nae 


*MZ80A — 48K Personal Computer 
MZS80B — 64K Scientific/Educational 
PC 1211 — Pocket Computer 
PC 1500 — New Pocket Computer 


Full range of Sharp peripherals available. Also software and consumables. = *We will take your MZ80K 


All prices exclude delivery and VAT. in part exchange 
subject to condition 


M S Consultants (Cambridge) Ltd. 


152 High Street 51 Canterbury Street 
Huntingdon PE18°6TF Cambridge CB4 3QG 
Telephone: (0480) 51721 Telephone: (0223) 521192 
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£399 


plus VAT 
Dual Interfaces 


_ 


MICROLINE 82A 
Standard Features ; 
: © Bidirectional © Operates with TRS-80 ™, APPLE®, others 
© Short line seeking © Plain paper — up to 4 parts 
MICROLINE 80 © 80 columns with standard characters - pul 96 character ASC11 set 
© 132 columns with condensed characters  ° Double width characters 
Standard Features © Graphics © 6 and 8 lines per inch 
© 80 cps © Continuous operation © Duel interfaces © Paper tear bar 
© 80 columns with standard characters © Plain paper — up to 3 parts 
=e ee ee ee ee ee 4 © 132 columns with condensed characters ® Full 96 character ASC11 set 
© Graphics © Double width characters 


© 200,000,000 1 rant © 6 and 8 lin i 
i ORDER FORM | |: fostotitit Geis + Pret DEFERRED PAYMENT SCHEME 
“] 

| _Erinter nec | Spread the cost of your Microline printer over 11 
| Microline 80 £299.00 | months! Credit customers pay only 10% extra 
| Microline 80-+serial I/F £367.75 | (equivalent APR 23.4%). Complete order form and send 
| Microline 82A £458.85 | with cheque for first monthly payment as deposit. We 
I - | will send you a simple Musters Finance loan form. When 
NAIM) Ss: 5 eisyeccy bh erin s ace bpd Gr kod Bie Ss ly aia ee eae | you complete and return it, we will send your printer! 

PUES) x sissies rgd cocsns etesien 20 yt igen, tn toi |} Microline 80 only £29.90 p.m. 
J | | Microline 80+ser. I/F only £39.68 p.m. 
| Cash Custamers — enclose cheque/purchase order for full amount which includes VAT/ Delivery by Securicor ECM Microline 82A only £45.89 p.m. 


Delivery — Cash customers allow 10 days. Credit customers allow 14 — 21 days 


_ MAKE SURE OF GETTING 
ty YOUR COPY! 
> WHAVE IT DELIVERED EVERY MONTH 


“Electronics & Computing Monthly” has become required reading for thousands 
of Engineers, Technicians, Managers, Company Directors, Teachers, University 

Lecturers and Students plus many other electronics and computing enthusiasts. 

The magazine has a unique blend of theory, projects, software and technical 
features supported by technology updates — science and general features on a wide 
variety of high technology topics. 

If science, electronics and computing are your areas of interest then you can guarantee 

a good read in ‘Electronics & Computing Monthly’. Special product features each month 
will combine interesting articles on a particular product theme with special promotions by 
advertisers. Special products on offer will beat all others on price. Scopes, digital multimeters 
and home computers are among the variety of goods which will be available at 
new low prices throughout the year. 


>> 
x 


a” 


+ 


y 


Please send Electronics & Computing Monthly for the next 12 issues | 
SEND TO tocommence from..........60..000% Issue. | 


E LE CTR O N | CS & I have enclosed a cheque/Postal order for £9.50 


| 
COMPUTING; ! 


IN AITIC a: aces gras meinen eee aia RVdra AN Stil ord Ces ERG ONE etd ode wag MD SeaNeEy wre A aT aN 
SUBSCRIPTIONS DEPT | 
(FREEPOST) PAGE OSS taser dineale as a BY trae He acon eats Sim ene lap etetesa aeare mscaragn oe ROOD aA 
76 High Street Daventry | 
Northants NN11 4BQ. AP ebeic ot ch sBacengs Shenae Cas ahs aos ales ame cmaonsiee un Shaan l 


ee 


(Free Post No Stamp Needed) 
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ELECTRONICS 
-COMpUTING 


FOR SALE 


2X81 KEYBOARD SOUNDER, made from 
easily obtained components, send £3 for 
instructions, p.c.b. and transducer or s.a.e. for 
details to R. Mitchell, 20 Gorse Close, Portslade, 
Sussex. (090309) 


AMAZING ELECTRONIC PLAN LASERS — 
Superpowered, cutting rofle, Pistol, Light Show, 
Ultra Sonic force-field, Pocket Defence 
Weaponry, Giant Tesla, Satellite TV, Pyrotech- 
nics, 150 More Porjects — Catalogues 95p from 
Plancentre, 16 Mill Grove, Bilbrook, Codshall, 
Wolverhampton. (EC08) 


VISIT THE COMPUTER JUNK SHOP S.A.. 
leaflet 10 Waterloo Road, Widnes, Cheshire. 
WA8 OPY (0907 T/C) 


HEX KEYBOARDS. Supplied with 20 keys, full 
click action, coloured, p.c. board. £10.50. 
Details: Kitswitch, 31 Ellenbrook Lane, Hatfield, 
Herts. Tel. Hatfield 63953. 


5K ZX81 EXPANSION. Expand your Sinclair to 
5K, write programs over 25 times bigger. Best 
value memory available. £19 including fast- 
action “Break-out” on cassette. M. A. McNair, 13 
Oxfield Close, Berkhamsted, Herts. HP4 3NE. 


LOGABAX 180 MATRIX PRINTER. 180 charac- 
ters per second. Data flow control and !arge 
buffer. Upper and lower case and _italics- 
£190.00. Phone Northampton 36953. 


VIDEO GENIE EG3003. Under six months old, 
complete with original manuals and packaging. 
Plus lots of software. Price new, including 
software, approx. £380. Bargain at £250. Luton 
(0582) 391857, after 6 p.m. 


UK101 ARCADE SOPFTWARE MINI PUCK- 
MAN. Breakout and Defender. £3 each, 3for £5. 
C. Duff, 1 Ulceby Road, Riddings, Scunthorpe, 
South Humberside. 


2X81 SINCLAIR BUILT. Only four months old, 
five books plus loads of mags and software. 
Good condition, (worth £95), £60 o.n.o. Phone 
01-764-8657. 


BBC MICRO CASSETTE of four games: Fruit 
Machine /Depth Charge /Hangman /Code- 
breaker. £6. Also cassette of eight 16K 2X81 
programs including Bank Account, Two Adven- 
tures and Codebreaker. Just £5. R. Shperherd, 
22 Green Leys, Alderbury Road, Maidenhead, 
Berks. 


MZ80K HORSERACE ANALYSIS. Winners 
galore. A serious program. Not a game. 
Cassette: £5.75. Details: paragon, “Moorside”, 
Woodlands, Wimborne, Dorset. 


ZX81 PLUS LARGE KEYBOARD and two books 
worth £125. Bargain only £50. Tel- 061-681 2875. 
1 Duxford Walk, Moston, M10 9JN. 


2X81, 16K RAM. Books and mags. Masses of 
programmes, power supply. All perfect con- 
dition. Price £130 0.n.o. Phone Corin 722-8450. 


VIC 20 plus cassette deck, almost new, £210the 
lot. CBM/PET 4016 plus cassette deck, almost 
new, £4350.n.0. Part exchange also considered. 
Telephone (05827) 66026. 
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Send to:- 


classified 


ECM CLASSIFIED, 67 HIGH STREET, DAVENTRY, TEL: 03272 71841 


RATES 

1-3 insertions £7 per scc 

4-11 insertions £6.50 per scc 

12 insertions £6 per scc 

24p per word (min. 15 words) 
Box No. on application 

All advertisements in this section 
must be pre-paid. 


VIDEO MONITOR 12” B & W. Plastic cased 
Sharp picture approx. three months old. Only 
£40 Phone Chelmsford, 440520. 


TELETYPE KSR33 PRINTER. Excellent 
Condition. RS232 Interface. Demo on Nascom 
2. £95. Keyboard pilus case. 80 Keys £10. 
Crowthorne 6894. 


ATOM EXPANSION DACN £80 ONO Apple II 
programs on disk £15 2x Spectram software 
S.A.E. J.M. Bonnett, Morcroft, Rhosneigr, 
Gwynedd. LL645 JL. 


2X81 16K RAM, Full size keyboard manual all 
leads, 4 cassettes, 3 months old. Phone 
Caterham 49664. Price £105. 


MICROTAN E65. With new V2.3 Monitor, Keypad, 
Graphics option and Space Invasion ROM. Any 
offers (021) 523-0733 after 5.00 pm. 


ZX81 PLUS 16K RAM PACK. Complete with 
P.S.U., manual, connectors, 2 books, 4 games 
tapes, excellent condition, under guarantee. 
£95. Phone Strathaven 21221. 


UK101 8K. Uncased, complete with manual, 
£40, game tapes, also Prog Sound Generator 
unfinished, £180.00. Home No. 01-699-1146. 
Office 01-693-9961. 


DIGITAL WATCH REPLACEMENT Parts, 
batteries, displays, backlights, etc. Also reports, 
publications, charts. SAE for full list. Profords, 
Copnersdrive, Holmergreen, Bucks HPt5 
65GB. 


ATOM 
UTILITY ROM 
£19.95 


The Willow Software 4K Utility ROM 
simply plugs into the spare utility socket in 
your Atom and provides 18 powerful new 
commands and facilities including: Full 
renumber, Range Delete, Find, sophisti- 
cated Auto line numbering, Program 
compression, Disassembler, true Key- 
board Scanning, Memory Dump, Variable 
Dump, Register Dump, Keyboard sounder 
and much more. The Utilities are profes- 
sionally written and fully tested. All 
standard Atom facilities are unaffected, 
and no textspace memory is used. 

Send cheque/PO for £19.95 for delivery by 
return of post, or write for further details. 


WILLOW SOFTWARE 
PO BOX 6, CREDITON, 
DEVON EX17 1DL. 


CLOSING DATE 
25th day of each month preceding publication date. 


Advertisements are accepted subject to the terms 
and conditions printed on the advertisement rate card 
(available on request). 


2X SOFTWARE 


ZX8D 16K. Asteroids and Galaxy Invaders £4.99; 
Space Invaders and Missile Command £4.99; all 
four £7.95 with Defender Free! All games on 
cassette. Cassette with listings. R. Bhattach 
Arya, 3 Wensley Close, Harpenden, Herts. 


1K ZX81 CHESS. Machine code program. 
Display shows computer test legal moves and 
take best. Flicker free on cassette. £5. D. R. 
Horne, 126 Southridge Rise, Crowborough, 
Sussex. 


SUPERIOR JOYSTICK FOR ZX81. Do-it- 
Yourself, firebutton, construction from about 
£2. Full details send £1.30. Thompson, 8Sharron 
Drive, Leek, Staffs. 


SINCLAIR ZX81 (16K) EDUCATIONAL SOFT- 
WARE. G.C.E. “O” Level French: 3 Grammar 
programs + 3 Vocabulary programs. G.C.E. “O” 
Level Maths: 1 Teach & Test program + 2 
programs of generated “O” level questions. 
Junior Maths: 12 programs on 2 cassettes. 
Junior English: 12 programs on 2 cassettes. 
Education Quiz: 4 programs covering General 
Knowledge, Reasoning, Maths & English. £4.50 
per cassette or send s.a.e. for catalogue to: Rose 
Cassettes, 148 Widney Lane, Solihull, West 
Midlands B91 3LH. 


BUSINESS GAMES 2X81 16K. “AUTOCHEF” 
As MD you must negotiate for leases, decide on 
menu prices, level of wages, advertising and 
dividends and forecast levels of inflation. If you 
are not successful you will be, made to resign! 
“AIRLINE” You must decide on number of 
aircraft to operate, loan and fuel contracts, 
whether to buy or charter, and levels of staffing 
and maintenance. “PRINTSHOP"” Operate a 
Print company, decide on level of staff and 
stock, schedule work through print shop, quote 
for jobs and see results in P & Land Cash Flow 
Statements. £4.75 each, £8.00 for two or £11.50 
for three. C.C.S., 14 Langton Way, London SE3 
7TL. Tel. 01 858 0763. 


ZX81 ACCOUNTS. Budget your spending. 
Saves Datafiles separately from program. 
Cassette (16K). £3.45. Dataprint, provides 
equivalent of data and print using statements. 
M/C code. Cassette. £2.50. A. N. Wilson, The 
Vicarage. Whitworth Square, Rochdale, Lancs. 
OL12 8PY. 

2X81 16K: Lair — adventure game. Full 16K 
used. Plenty of action. Pius detective game of 
logic. (2-4 players). Both on cassette. £3.50. S. 
Taylor, 2 Greenway, eltham, london SE9 5SZ. 


ZX81 PROGRAMMING AID. Audible keypress 
indicator component cost £4. Send £1 + s.a.e. 
for plans. Bell, 17 Beaumont Vale, Havehill, 
Suffolk. 
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2X81 16K PINBALL. Fast action machine code, 
flashing bumpers, cave, kicker and more, on- 
screen scoring with bonus points, four speeds, 
quality cassette, $20 (Cdn). R. Edwards, 2-3-2. 
Winterburn, Alberta, Canada, TOE 2NO. 


2X81 
ZX81’s WANTED — Haveyou got aZX81 or 16K 
RAM pack collecting dust. We would like to buy 
it. Contact 01-258-0409 (F/T/C). 


2X81 M/C PROGRAMS including Attackers, 
Invaders, Meteors. Featuring onscreen scoring, 
best score, speed changing according to skill — 
only 40p! Sends.a.e. fordetails and free program 
to: J. Tout, Woodsheal, Whitmoor Vale Road, 
Hatch Hill, Hindhead, Surrey. (078607). 


ZX81 16K PRINTER, are required for this superb 
word processor. Program includes all the usual 
pene: Supplied as listing. S.A.E. please. 


FOR SALE 


ZX81 16K RAM, Full size keyboard manual all 
leads, 4 cassettes, 3 months old. Phone 
Caterham 49664. Price £105. 


MICROTANES. With new V2.3 Monitor, Keypad, 
Graphics option and Space Invasion ROM. Any 
offers (021) 523-0733 after 5.00 pm. 


ZX81 PLUS 16K RAM PACK. Complete with 
P.S.U., manual, connectors, 2 books, 4 games 
tapes, excellent condition, under guarantee. 
£95. Phone Strathaven 21221. 


UK101 8K. Uncased, complete with manual, 
£40, game tapes, also Prog Sound Generator 
unfinished, £180.00. Home No. 01-699-1146. 
Office 01-693-9961. 


Electronics & 
Computing Monthly 


SPECIAL OFFER 
TO PRIVATE 
ADVERTISERS 


Please print block capitals - 
one word per box 


FREE 


FREE 
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VIC-20 SOFTWARE 
DEFENDERS Full colour fantastic graphics, 
high score, superb sound, totally in machine 
code £7.00 DATA BASE for Vic-20 (8k Plus) 
Hold names and address: Stamp collections ect. 
£7.95 & many more. Omega plus 2c Graham 
Road, London E8 1BZ. 


EXCELLENT ROYALTIES 


PAID ON 16K ZX81 PROGRAMS. Send your 
program(s) on cassette to Omicron Software, 4, 
Crescent Gardens, Truro, Cornwall. 


SOFTWARE 

UK101 GAMES. 3 great bargain tapes, some 
with sound. 1: Tank Battle, Black Box, Zombie, 
Logibean, Rocket, Ski-Run. 2: Startrek, Brick- 
bat, Othello, Motor Racing, 3D-OXO. 3: 3D- 
Maze, Gunfight, Minefield, Meteorites, Torpedo, 
Battle of Britain. CEG/Newmon 8K minimum. 
£8.50 each, £23 all 3. R. G. C. Asher, 125 
Hawthorne Avenue, Long Eaton, Nottingham. 


KLIFCO RETURN AN- AD No. 4. Simply Return 
this ad. + £9.95 (inc.) for a Surplus — Ex 
Equipment 120W(60 + 60) “Power” AMPLI- 
FIERS, CASE & controls, vol/bal, sockets, 
smoothing 5” heatsink boxed, data flow 
soldered fibreglass, tested (RRP £25.80). TO3-5" 
Heatsink Power-Fibreglass — Ready to play + 
Data. Klifco, 1 Regent Road, Ilkley LS29 9EA. 


TI99/4(A) ASSISTANCE 
SOFTWARE, DEBUGS, ADVICE, 
other services. For TI99$4(A) home 
computer. Please send s.a.e. to 
Stephen Shaw (E&CM), 10 Alstone 
Road, Stockport, SK4 5AH. (07). 


a R A PI | 

OGRARIMING MADE EASY” 
Full Colour A4 Manual, 24 pages packed with ZX 
Graphics Programming techniques and ideas for games 
and ‘serious’ Programs. Written in ‘easy to understand’ 
language and illustrated at = 
every stage. = 
ideas include: 
Information Graphics 
Sketch Pads. 
Saving your ‘Art’. 
Making serious 
programs interesting. 
Graphics Stringing. 
ZX Printer Graphics 


19 Borough ge Street, 
\3 


London SE1 9! 


Control Universal 
Chrisiaid Systems 

Computer Centre (Watford) Lid 
Colpar 


First 10 words free - then 24p per word (subject to minimum 
total of 20 words, i.e. minimum cost of £2.40). 


SECTION HEADING 
FREE . FREE FREE 


Please insert this advertisement 
in the following editions of 
Electronics and Computing Monthly 


P.O. Cheque No.............00% 
Cheques payable to 


ELECTRONICS AND 
COMPUTING MONTHLY 


67 HIGH STREET DAVENTRY 
NORTHANTS. 


SIGHE « « .aiche sot BEES 2 Ged D 8 ORO 
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IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 


SPECTRUM - 2X81 


JOIN 


ZX — GUARANTEED 


(Newsletter Club now exclusively for Spectrum & ZX81) 


Learn computer programming quickly and easily 
through the renowned ICS ‘Open College’ 
system, taking the course at your own pace and in 
your own time. 

Use the famous ICS study texts, backed up By 
your own expert tutor, and learn computer ug 


All items/listings guaranteed error free. 


ZX — GUARANTEED is intended to be educational to the 
user. Includes Games/Programs, Articles on Peek, Poke, 
Machine Code, Program Techniques, Hints & Tips, etc. 


programming, the proven way, with 
ICS home study. 
Courses: 


Introduction to Computer 
Programming 
Programming in BASIC 
Programming in COBOL 
The ICS School of Electronics: 
offers home study courses in: + 
Basic Electronic Engineering a 
Computer Engineering CACC] 
Microprocessors Approved by CACC Member of ABCC 


Club is ran April to April. If joining late, all current years back 
issues sent. 


Membership £5 per year Europe £6.50 Others £11 
(Can only accept Sterling Drafts from overseas). 


Sample back issue (for ZX80/81) £1 plus s.a.e. 


Now ready — Super Graphic Action Packed 16K Game 
Cassette (called VENTURE) for ZX81 


PLEASE SEND ME YOUR PROSPECTUS ON COMPUTER PROGRAMMING 
ELECTRONICS ~ PLEASE Tick ff 


With colour/sound for Spectrum | ics Name 
Address_ ate Jac setore ees R 
G. A. BOBKER a ae =, | 
29 CHADDERTON DRIVE, UNSWORTH, BURY, LANCS BL9 8NL Baininy Pos: ICS Schical Gt Gonysnar Peogeansiilng oy i 
Telephone: 061-766 5712 Bie. National 160 Stewarts Road wiea2 901" 


Corporation London SW8 4UJ all hours) 
el enim an noes ee Oe ee ee ee ee 


2X81/ SPECTRUM WORKSTATION 


.IS ASTYLISH AND ERGONOMIC PLINTH FOR 
THE SINCLAIR ZX81, WHICH RAISES AND TILTS 
THE TV TO AVOID EYESTRAIN, HOLDS THE 16K 

RAM FIRMLY AND HAS ROOM BENEATH FOR 

WIRING, POWER SUPPLY AND EXTRAS. 
MODEL 1 IS SHOWN HERE, WHICH COSTS £15. 
MODEL 2 HAS SPACE FOR THE PRINTER AND 
COSTS £16, AND MODEL 3 FEATURES A FULL 
SIZE KEYBOARD AT £44 FULLY BUILT. 
AVERSION TO SUIT THE NEW SPECTRUM 

IS DUE SOON AT £16.00. 

TWO EXTRAS ARE AVAILABLE — A 
POWER SWITCH AT £3 AND AN ALLOY 
FLOOR, WITH FIXINGS, FOR £3.50. 
PRICES INCLUDE VAT, BUT 
POSTAGE IS £2.00 EXTRA. 
EXPORT AND TRADE WELCOME 
ANSWERPHONE SERVICE. 

VISA AND ACCESS 

ACCEPTABLE 


PETER FURLONG PRODUCTS 
UNIT 5, SOUTH COAST ROAD INDUSTRIAL 

ESTATE, PEACEHAVEN, E. SUSSEX. 
TEL. (07914) 81637. 
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Manchester en 


microcomputer Werle! 


SHARP IMNZ-SWA Sess 
First and foremost 


MZ 80A 48K COMPUTER £549.00 (inc VAT)* 
THE NEW FULL KEYBOARD COMPUTER FROM SHARP 
“COMPLETE WITH SOFTWARE PACK: 
EDUCATION-HANGMAN, GEOGRAPHY, ARITHMETIC 
GAMES-LUNAR LANDER, TEN-PIN BOWLING, 
SPACEFIGHTER, IDENTIKIT, CLEVER CRIBBER 
D-DAY, BREAKOUT, STAR TREK, SCRAMBLE, 
SPACE INVADERS 
HOME FINANCE - HOME BUDGET, BANK RECOCUL, 
BANK LOAN, MORTGAGE 
BASIC TUTORIAL - BASIC TUTORIAL 1 
- BASIC TUTORIAL 2 
- BASIC TUTORIAL 3 
- BASIC TUTORIAL 4 


TWO YEAR WARRANTY ON SHARP HARDWARE parts and labour 
Computer books now in stock & oommadore 


(inc. VAT) 

THE HOME COMPUTER VIC 1530 cassette deck 44.95 
VIC 1515 printer 230.00 

—s by commodore VIC 1540 single floppy drive 396.00 
\ } oni ee is) if VIC 1210 3K ram cartridge 29.95 

| Cs Al VIC1110 8K ramcartridge 44.95 

VIC 1111 16K ram cartridge 74.95 

VIC 2501 introduction to basic (1) 13.95 

= VIC 1906 Alien ROM game 19.95 

Maas = VIC 1907 Super Lander ROM game 19.95 

VIC 1904 Super Slot ROM game 19.95 

VIC 1212 Programmers Aid Cartridges 34.95 

VIC 1211A = Super Expander Hi Res Cartridge 34.95 

VIC 1213 Machine Code Monitor Cartridge 34.95 

VIC 1311 Joystick 7.50 

only VIC 1909 Road Race ROM Game 19.95 


INC e @ 
ihe AMiaGenhe- sockea 
COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST 


We only advertise wiiat we have in stock at the time. 


All items are ex stock. Telephone/mail order — AX 
despatched within 24 hours. Carriage free U.K. mainland “8 EN 


Sumlock Manchester keep up to date 
Dept MC1 join our free mailing list 
Royal London House 


198 Deansgate 


Manchester 
M3 3NE murcvcrve” 061 834 4233 


miapuin nthe people for Atari 


wt 


MINGLE COMMAND STAR RAIDERS” | 


3 Consoles available: 
Atari 400 with 16K RAM (AF36P) £299 
Atari 400 with 32K RAM (AF37S) £395 gees ne 


Atari 800 with 16K RAM (AFO2C) £599 
AF36P and AFO2C special price for limited period only 


Lots of other hardware: 16K RAM Module (AFO8J) £65.00 
Cassette Recorder (AF28F) £50.00 32K RAM Module (AF44X) £125.35 
Disk Drive (AFO6G) £345.00 32K Upgrade for 400 (AF45Y) £75.00 
Thermal Printer (AFO4E) £265.00 Floppy Disk (YX87U) £2.75 
Printer Interface for 400 (AF41U) £59.95 Le Stick (AC45Y) £24.95 
Printer Interface for800 (AF42V) £59.95 Joystick Controllers (AC37S) £13.95 
Interface Module (AF29G) £135.00 For full details ask for our hardware leaflet 
Versawriter (AF43W) £169.00 (XH54J) SAE appreciated 


NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s CLUB. An ciaaanciian user’s group. 
Four issues of the club magazine for only £1.60! Address your subscription to Ron 


THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 


Adventure Games Page Flipping C-16K -(BO55K) £995 Poker Solitaire C. 16K -(BQ17T) £10 95 
Star Warrior C 32K -(BQ24B) £28 95 Page Flipping D- 24K -(BOS6L) £10 95 Blackjack C-8K-(YG62S) £995 
ee : oe Hee ne a Master Memory Map Book -(XH57M) £4 00 FastGammon C-8K-(YL33L) £13 95 
invasion Onion CG 32K -(BQ23A) £18 95 Revers: (Othello:t 16K -(BO19V) £14 95 
Datestones of Ryn C- 32K -(BO22¥) £14 95 — 0-32K-(YL3QN)£119.95 i C. 16K {eorauy 14 98 
bagercimone, CM (BONO) E49 droces am NGA eggp Maran CB S19 
‘ ye: Calculator D-24K-(YGSOE) £16 95 Uety UO SRCR SUN YE LDS: (paar eee 
Analog Adventure O- 32K -(BO33L) £24 95 Hickory Dickory Dock C-16K -(BO39N) £19 95 
Adventure Land C-24K-(BQ00A) £14 95 Graph—H CeIBKWG51E) 519125 British Heritage 
Pirates Adventure €-24K -(BO01B) £14 95 Statistics G-16K=(VGS2G} £19:95 Jig-SawPuczies C-16K(BO40T) £19 95 
Mission Impossible C- 24K (BQ02C) £14 95 Arcade Games European Scene 
Voodoo Castle C- 24K -(BO030) £14 95 Star Raiders E-8K-(YG6BW) £29.95 Jig-Saw Puzzles C-16K-(BO41U) £19 95 
The Count C 24K -(BOO4E) £14 95 Asteroids “E- BK -(YG60Q) £29.95 AtariSatari(25 Programs) -C-16K-(BQ49D) £18 95 
Strange Odysse C- 24K -(BOOSF) £14 95 Space Invaders E-8K-(YG70M) £29 95 
ge Udyssey Atari Safari(25Programs) -0-16K-(BQ50E) £24 95 
Mystery Fun House C-24K-(BQ06G) £14 95 Missile Command “E-BK-(YGB4U) £29 95 Mind Boggles (3Programs) -C-16K-(YL38R) £8 95 
Pyramid ot Doom C- 24K -(BOO7H) £14 95 Super Breakout E-8K -(YG67X) £24 50 “dia 
Ghost Town C- 24k -(BOOBJ) £14 95 Tari Trek C-24K-(YL36P) £8.95 Utilities, 
Savage island | C- 24K -(BOO9K) £14 95 Tari Trek 0-32K-(YL37S) £11 95 30-Super Graphics DAG BORF) Sens 
Savage Island |! C- 24K -(BO10L) £14 95 Star Trek 3.5 C-32K-(BO1SR) £14 95 30-Super Graphics C-48K -(B029G) £29 95 
Golden Voyage C-24K-(BO11M) £14 95 Race in Space -C- 16K -(BQ350) £14 95 Atari World (Graphics) 0- 48K (BQ27E) £43 95 
Energy Czar C-16K-(YG53H) £9 95 Shooting Gallery C- 16K -(BO36P) £14 95 Assembler Editor E-Bk (YG6BY) £39 95 
Kingdom C-8K-(YG55K) £995 Mountain Siioot C-16K-(BQ12N) £10 95 Assembler C-16K-(¥L32K) £16 95 
Jawbreaker 0-48K -(BQ26D) £22 95 6502 Disassembier C-8K (YL30H) £8 95 
Teach-Yourself Programs Basketball E-8K-(YG61R) £24 50 6502 Disassembier D-8K-(YL31J) £11 95 
ConversationalFrench = 5C- 16K- (YG44X) £39 95 Tank Trap -C-16K-(YL34M) £8 95 Character Generator C-16K-(YL27E) £9 97 
ConversationalGerman SC - 16K-(YG45Y) £39 95 Tank Trap D-32K-(YL350) £11 95 alot Generator ‘ Ma ele te 
ConversationalSpanish -5C- 16K-(YG46A) £39 95 elelink (YGS9P) £21 5 
Conversational Italian -5C- 16K -(YG47B) £39 95 nome Game Mrourams: 24K -(YG58N) £17 50 Music Programs 
Touch Typing 2C - 16K -(YG49D) £15 95 Cypher Bow! C -32K -(BO20W) £29 50 Music Composer £-8K (YG48C) £35 95 
States & Capitals C-24K-(YG56L, £9.95 Thunder Isiand C-16K -(B037S) £10 95 Movie Themes (use with ; 
European Countries & Rotating Tilt C-16K-(BO48C) £14 95 Music Composer) C- 16K -(BQ34M) £995 
Capitals C-16K-(YG57M) £9.95 Lunar Lander C-16K-(BO16S) £10 95 Computer Languages 
Learn Programming Sunday Golt C-16K -(BO13P) £10 95 Operating System A + D- 48K -(BQ30H) £52 50 
Invitationto Programming C- 8K -(YG43W) £15.95 Darts C- 16K -(BO42V) £19 95 0S Forth D- 24K -(YL29G) £49 9° 
Basics of Animation C-32K-(BOQ57M) £9 95 Tournament Poo! C- 16K -(BO45Y) £19 95 Pilot (Consumer) £-8K-(YG69A) £54 00 
Basics of Animation 0- 32K -(BO58N) £10 95 Snooker & Billiards C-16K-(BO44x) £19.95 
Player Missile Graphics C-16K-(BQ59P) £18 95 Chess E-8K -(YG63T) £24 50 
Player Missile Graphics 0- 24K -(BQ600) £19 95 Microchess C-16K-(YL40T) £15 95 
Display Lists C-16K-(BO51F) £995 Checker King C-16K-(YL41U) £15 95 
Display Lists 0-24K-(BQ52G) £10 95 Cribbage & Dominoes C- 16K -(BO43W) £14 95 Key C=Cassette D = Disk. £ =Cartridge 
Horiz/Vertical Scroll C-16K-(BQ53H) £995 2C = 2 Cassettes etc 8K 16K etc shows 
Hori2/ Vertical Scroll 0-24K-(BO54J) £10 95 minimum memory requirement 


Send sae now for our new software leaflet with details of all the above programs. Order As XH52G — Issue 2. 


Subscribe now to America's leading Atari-only magazine — Analog — 6 issues per year for just £9.00. Order as GG24B. Home Programs: 


New titles this month Arcade Games: Video Easel -E-16K-(BQ72P) £24 50 
Caverns of Mars -D-32K-(BO69A) £24.50 Computer Languages: 
Learn Programming: Centipede -E-16K-(BQ70M) £29.95 Microsoft Basic -D-32K-(BO74R) £59.95 
Invitation toProgramming2 -C-16K-(BQ67X) £22.95 Pac-Man -E-16K-(BQ71N) £29.95 Pilot (Educator) -E&2C - 16K -(BO75S) £79.95 
Invitation toProgramming3 -C-16K-(BOQ68Y) £22.95 K-Razy Shoot Out -E-16K -(BQ63T) £29.95 
Sisincas Broarame: Mous kattack -D-32K-(BO77J) £26.95 Utilities: 
Bereneal Financial Ghost Hunter -C-16K-(BO64U) £24.50 Macrodssonbler -0-32K -(BO730) £59.95 
Management -D-32K-(BQ65V) £49.00 Galactic Chase -0-32K-(BO61R) £17.95 operstingsystem) ~~ D-32K-(BO76H) £53.95 
Mortgage and Loan -C-16K-(BQ66W) £13.95 Galactic Chase -C-16K-(BQ62S) £15.95 gsy 
Maplin Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
~\ Tel: Southend (0702) 
zs) 552911/554155. 


Note: Order codes shown in brackets Prices correct at time of going to press (Errors excluded) 
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MICROPROCESSOR CONTROLLED 
EPROM PROGRAMMER 


Qualified by INTEL and new to the UK. home market, 
Velleman UK. are offering you their K2578 EPROM pro- 
grammer This compact unit is complete with the power 
supply and available assembled or in kit form. 

The K2578 will test, verify, copy and programme the 
following EPROMS with No need for any other per- 
sonality module—2716 (Intel or equivalent) - 2732 


CONTROLS 


— 24 key pad includes hexadecimal 
keyboard and function keys. 

—12 address LED's. 

—4-function LED's (error, prog, ok 
and size). 

—2 hexadecimal displays. 


Assembled £270 
Kit Form £180 


Prices exclude V.A.T. 


(Intel or equiva 


ent - 2732A (HMOS version of Intel) and 


TMS2516 (Texas Instruments). 
Ideal for industry, repair shops, schools or the home 
enthusiast, the K2578 works independently and has no 


specific relation with any 
development system. , 


TECHNICAL 
INFORMATION 


— power supply: 220/110V AC 50/60 Hz 
—supply current: typ 7OmA/220V 
150mA/110V 

—2K byte STATIC RAM STANDARD 
(expandable to 4K byte) 

— microprocessor controlled 

—CMOS/TTL LOGIC 

—Textool test socket 


MECHANICAL 
SPECIFICATIONS 


—length: 420mm 
—depth: 190mm 
—height: 78mm 
— weight 3.75Kg 


FUNCTIONS 


~blank test 
verify test 
— program with automatic blank and 
verify test 
—input or modify data in user RAM at 
any desired address 
load RAM function to fill the RAM 
area with data from a preprogrammed 
PROM to perform a copy 
— Parallel load capability from a DMA 
controlled RAM field 
—size selection (16/32K) with single 
push-button 
- OK indication for successful executed 
functions 
-~ERROR indication with error codes on 
display 
- blank error 
— verify error 
illegal address access error 
—increment function which stores the 
input data via hex. keyboard and jumps 
to the next address in user RAM 
reset 


ELLEMAN CK..... 


P.O. Box 30, St. Leonards-on-Sea, East Sussex TN37 7NL Tel: Hastings (0424) 753246 
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INTERNATIONAL NEWS 


$1 Billion Investment 
Computer Show |Japanese Gear 


OLIVETTI 
JOIN THE 
THRONG 


This time next year we should 
be knee deep in 16-bit micros if 
they continue being launched 
at the present rate. Olivetti, 
have announced it will make 
its entry into the small business 
and = personal = computer 
markets this year with its 
model M20, 16-bit, Z8001I 
based computer. This will 
provide 128K of RAM and 
one or two built-in mini 
floppies. The price of the 
machine is expected to be 
around 3000 dollars in the 
USA where it is initially being 
launched. 


Third 
Commodore 


The third Commodore com- 
puter show will be held at the 
Cunard Hotel, Hammersmith, 
London between 3rd and Sth 
June 1982. It will be their 
biggest to date with over 100 
exhibitors and is expected to 
attract 20,000 visitors. A 
complete range of Commo- 
dore’s new machines will be on 
display including the Ultimax, 
Vic 40, Commodore 64 and the 
CBM 128 and 256 machines. 
These new products should 
add a bit of fuel to the already 
fired-up 16 bit computer 
market, plus making the 
choice of buying a personal 
computer in 1982 that much 
more difficult. 


Information technology 
awareness programme 


This is the first ina series of 

articles covering the Inform- 
ation Technology Awareness 
Program which is designed to 
run for three or four years. The 
first year coincides with In- 
formation Technology Year. 
This is being organised via the 
efforts of IT82 Ltd. which is 
jointly funded by the Depart- 
ment of Industry. This pro- 
gram is intended to increase 
the awareness of new tech- 
nology, in particular that 
associated with the recording, 
access and use of information. 
There has been defined three 
basic target populations with 
objectives of: 
I. Increasing efficiency by full 
utilisation of new technology, 
i.e. incorporating micro chips 
into more products. Closely 
akin to this is the use of micro- 
processors in industry. This is 
still of great interest to the DOI 
as indicated by their Micro- 
processor Application Project. 
2. Causing people in design 
and creative areas to look at 
new ways to use micro chips 
and to evolve new industries 
around them. 
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3. Bringing more information 
to the general public and 
improving their access to this 
information. (Teletext and 
Prestel for example). 

Various events; exhibitions, 
competitions etc. are being 
organised to support IT. This 
column will be giving further 
information about the project 
and events over the next few 
months. 


E Midlands 
Inter-County 
Schools 
Business 
Competition 


Five schools from each East 
Midlands County (Notts. 
Derbys. Lincs. Leics. North- 
ants.) are being invited to 
participate in a business comp- 
etition. A postal competition 
will decide the county cham- 
pions who will each receive a 


prize of a prestel adaptor 
donated, 


up for 


Mass Production 


Luton, England . . . Japan’s 
Top 20 semiconductor manu- 
facturers invested a staggering 
$1 billion on new semicon- 
ductor plant and equipment in 
1981, and are poised to spend 
the same amount again in 1982 
as the Japanese industry gears 
up for mass production of 
VLSI devices, claims a report 
now available from Mackin- 
tosh. 


The report, ‘Semiconduc- 
tor/ Microelectronics Industry 
in Japan’ reveals that, collec- 
tively, Japan’s Top 20 semi- 
conductor manufacturers are 
spending 20% of their annual 
sales value on investment in 
production facilities alone, 
excluding Reasearch and De- 
velopment expenditure. 


The cost of setting up a 
typical LSI production line 
with a monthly output of | 
million units of 16K bit 
memory is approximately 
$18.4 million. This sum, states 
the report, is approximately 
half the cost required toset upa 
similar production line manu- 
facturing 64K bit memory, 
which it claims the Japanese 
industry will commence mass 
production in 1982. 


The market leader, NEC, is 
steadily increasing its invest- 
ment in production capacity; 
investment accounted for 24%, 
of semiconductor sales in 1981, 
compared with 22% in 1980 
and 19% in 1979. Other 
manufacturers are taking even 
bigger gambles, with Oki 
Electric, ranked [ith largest 
manufacturer in Japan, spen- 
ding a colossal 62% of its 
semiconductor sales revenue 
oncapital expenditure in 1981, 


valued at over $63 million. 
Fujitsu spent over 44% of its 
semiconductor revenues on 
investment in 1981, Sharp 35% 
and Sony 55% (but for these 
three, 40-50% of output is for 
internal use). 


US suppliers are also an- 
nouncing firm plans to join 
Texas Instruments, the only 
foreign manufacturer in 
Japan, with both Intel and 
Motorola expected to bein full 
production after 1983 and 
IBM will also have its own 
internal facility from 1983, 
currently being constructed at 
its main Yasu plant. 


With regard to overall 
growth of output Japanese 
production of Integrated 
Circuits is expected to expand 
at 12% per annum 198!-6, 
compared with 29% per 
annum between 1976-81, when 
growth rates were higher 
starting from a much lower 
base level. Total Japanese IC 
output (excluding Hybrids) in 
1981 was approximately $3bn, 
and is expected to rise to 
$5.2bn in 1986, when the 
overall Semiconductor Indus- 
try (Discretes + ICs + 
Hybrids) will produce some 
$8.3bn worth of devices, 
compared with $5bn in 1981, 
at an average annual growth 
rate of 10.5%. 


‘Semiconductor / Microel- 
ectronics Industry in Japan’ 
has been prepared by Yano 
Economic Research Institute 
Co. Ltd., Tokyo and compri- 
ses 217 pages, over 100 
exhibits, size 280mm x 210mm 
and ts available from Mackin- 
tosh Publications Limited, 
Luton. 
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